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EXECUTIVE SUMMARY

PACIFIC, LOWER BOG, AND MARY ELLEN MINES
AMERICAN FORK CANYON, UTAH

The Pacific, Lower Bog, and Mary Ellen mines are located on National Forest
System lands on the Uinta National Forest. Each mine has associated tailings
piles with ground water running out of the mine adits. This water has been
tested periodically, and is known to contain elevated levels of copper, zinc,
and cadmium.

The area near the Pacific mine is used by recreationists. OHV (Off Road
Vehicle) use occurs on the tailings pile of the Pacific mine. The Lower Bog
and Mary Ellen mines are less accessible to publics; however water from these
adits still enter the North Fork of American Fork creek.

The Uinta National Forest recommends mitigation and reclamation to varying
degrees at each site. This Preliminary Assessment makes no effort to recommend
specific techniques. Rather, the P.A. is written to give the reader an
overview of the situation at each site along with a brief history, ownership,
and condition of sites.
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GENERAL SITE INFORMATION
CERCLIS ID NUMBER:

UTD 988074951

SITE NAME AND LOCATION:

The site has been identified and will be referred to as the American Fork
Mining District Site which is composed of three separate locations which are in
close proximity to each other. These sites include the: Mary Ellen Gulch mine
and tailings (MEG), Lower Bog mine and tailings (LB), and Pacific mine and
tailings (PM). General location is in Utah County, in the Upper American Fork
Canyon area. The MEG mine is located in Township 3 South, Range 3 East, NW1/4
of SE1/4 Section 20. The Lower Bog Mine is in Township 3 South, Range 3 East,
SW1/4 of SE1/4 Section 16. The Pacific Mine and Tailings are located at
Township 3 South, Range 3 East, NW1/4 of SE1/4 Section 22. All legal
descriptions are Salt Lake Based Meridian (SLBM).

Ground water is present in all three mines. The water is exposed to
mineralized rock, spent ore, and or tailings changing the chemical composition
of the water (Lidstone & Anderson, Inc 1993). In the case of the three mines,
the water runs out of the adit across tailings piles and into the American Fork
River. In addition to containing trace elements picked up in the mine shafts,
except at the Lower Bog Mine, the water picks up more contaminants as it passes
through the tailings piles. Precipitation events also contribute to the
pollution of the American Fork River through surface run-off from the

tailings. In both the Pacific and Lower Bog situations, tailings piles at both
sites are within 10 feet of the North Fork of American Fork river. This close
proximity to surface water allows a high potential for contamination to occur
to the river during and after most precipitation events.

The area surrounding the three sites is used throughout much of the year by
outdoor enthusiests. Recreational opportunities exist throughout the area
including camping, fishing, hunting, off road vehicle use, and exploring. The
ability for people get close to and travel virtually unrestricted through old
mining operations appeals to many people. The area has a rich mining history
that attracts people to it. Unfortunately, people who visit these sites are
exposing themselves to more than just the appeal of the area.

Public access to the effluent and tailing piles is generally unrestricted
particularly at the Pacific mine. Efforts were made to fence the area but were
unsuccessful in restricting all publics from being exposed to the area. The
tailings pile at the Pacific Mine is used by Off Highway Vehicles (OHV) as a
hill climb and OHV play area.

The Lower Bog mine is less accessible, requiring a short hike or four wheel
drive to get close enough to make the 200 yard hike to the foot of the tailings
pile. The Mary Ellen Gulch mine is on private land and vehicle access requires
travel with high clearance vehicles.

Exposure to the sites has not been directly linked to any health problems
however that possibility existe.



TYPE OF FACILITY:

The three sites are facilities associated with early 20th century hard rock
mining claims. Silver, Iron ore, and gold were all mined at these sites
(Keech). Along with the mining activities, milling also occurred on
site,leaving tailing piles at the Pacific and Lower Bog mines (See Attached
Photos). Ground water is flowing out of each of the three mine adits at
verying flow rates. The ground water is exposed to elevated levels of Zinc,
Cadmium, Copper, and Lead (See Appendix A). In addition to the contamination
that occurs within the adit, in the case of the Pacific and Mary Ellen

mines, the same effluence flows over mine tailings with similar elevated
elements.

TYPE OF OWNERSHIP:

MARY ELLEN GULCH MINE: (Survey Number L57, Plat Index Number 392) Sold by Mann
Enterprises to William D. Schnack on 8/20/1987. This mine is privately owned
and currently not in operation. The water that flows out of the mine adit
flows across mine tailings directly into the Mary Ellen Gulch tributary of the
American Fork River. Shortly after the adit water enters the Mary Ellen Gulch
tributary, (within 300 feet) it enters onto National Forest System lands.

PACIFIC MINE: (Survey Number 5361, Plat Index Number 491 originally known as
the Blue Rock #2 claim) the Mine is owned by the Euro-Nevada Mining
Corporation, Inc. 6121 Lakeside Drive, Suite 240, Reno, Nevada 89511, (702)
825-8890. The majority of the tailings pile and settling pond exist on
National Forest System land.

LOWER BOG MINE: (Survey Number 5422, Plat Index Number 451) Originally patent
$/24/1910. Last owner Lorraine B. Jack et al who sold the land to United States
of America on 10/14/1966 and is now National Forest System lands.

SITE STATUS:

MARY ELLEN GULCH MINE: The Mary Ellen mine is currently inactive however, the
Globe mine which is adjacent (upstream) to the Mary Ellen Mine is active.

PACIFIC MINE: The Pacific mine is currently inactive.

LOWER BOG MINE: The Lower Bog mine is currently inactive.

YEARS OF OPERATION:

Each of the mines have been reviewed by Uinta National Forest Archeologist for
cultural and historical significance and are all eligible for National Historic
Register status.

MARY ELLEN GULCH: The Mary Ellen gulch mine was __cated in 1870. A patent was
filed for operation in 1876. Activity occured periodocially through 1959.

PACIFIC MINE: Formelly known as the Blue Rock #2 was located in 1903. At this
time, there was evidence of three tunnels prior to location. Activity at this
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PACIFIC MINE 6-94
Adit discharge running through
tailings.

PACIFIC MINE 6-94
Beaver pond (foreground)

Pa

Pacific tailings
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"Yellow Boy" discolored sediment
entering North Fork American Fork River




mine was at it's height between 1910 and the late 1940's. There has been a
resurgence of interest in making further explorations of this mine in the last

decade by it's current owner; however no significant work has been done since
the 1940's.

LOWER BOG: The Bog mine was located in 1895 by Ed Hines. Initial surveys were
conducted in 1905 with actual work begining in 1914, Active mining occured
through the 1940's and finally operations shut down in the late 1940's. Some
prospecting occured later in the 1970's however the majority of activity
occured between 13!% and the late 1940's

OWNER/OPERATOR INFORMATION:

MARY ELLEN GULCH: William D. Schnack c/o Associated Title Co.,P.0. Box 478,
Salt Lake City , UT,84110-0478, Attn: Lyle Swenson

PACIFIC MINE: Euro-Nevada Mining Corporation, Inc. 6121 Lakeside Drive, Suite
240, Reno, Nevada 89511, (702) 825-8890 owns the mine and some tailings
however, the majority of the tailings pile and settling pond exist on National
Forest System land.

LOWER BOG: United States of America, National Forest System Lands.

ENVIRONMENTAL SETTING:

MARY ELLEN GULCH: The Mary Ellen Gulch mine is located at approximately 9,000
feet above sea level. Dominant vegetation types include upper elevation
riparian, alpine spruce/fir type and high elevation mountain brush.

PACIFIC MINE: The Pacific Mine is located in the bottom of the North Fork of
the American Fork Canyon at approximately 7800 feet AMSL. Vegetation consists
of mixed conifer stands to the west and riparian vegetation skirting the east
perimeter of the tailings pile and settling pond. The North Fork of the A.F.
river runs within 10 feet of the tailings around the east side of the mine
tailings area.

LOWER BOG: The Lower Bog is located along a stream corridor consisting of

associated high elevation riparian vegetation types. The adit is in a high
elevation mountain brush zone.

APPROXIMATE SIZE OF SITE:

MARY ELLEN GULCH

PACIFIC MINE: Operations at the Pacific mine cover an area of approximately
120,000 square feet. The majority of this area is v ~d as a tailings and
settling pond. The average depth of the tailings around the area is estimatcd
at approximately five feet. The total volume of the tailings has been
estimated at 600,000 cubic feet of tailings containing elevated levels of zinc,
cadmium, lead, and copper. There are remains of buildings associated with the
Pacific mine operation however; no intact structures are present.
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LOWER BOG: Groundwater discharge and tailings pile make up the facility at the
Lower Bog mine. The area associated with the mine involves about 6900 square
feet. The average depth of the tailings is approximately 10 feet, with total
volume being approximately 69,000 cubic feet. There are no facilities
associated with the Lower Bog mine.

SOURCE AND WASTE CHARACTERISTICS:

SOURCE TYPES AND LOCATIONS:

MARY ELLEN GULCH: Groundwater discharge is the primary source of contamination
in the Mary Ellen Gulch location. Groundwater surfacing from the adit contains
elevated levels of zinc, iron, copper, lead, and cadmium. The Mary Ellen Gulch
Mine is located along a south east flowing tributary drainage to the North Fork
of the American Fork River at an elevation of 9,100 feet. The site has several
portals, tailings and waste rock piles. The North portal has a pH of 5.95,
while the south portal has a 7.2 pH. The North Portal discharges 70 GPM
(Gallon Per Minute) with the south portal discharging only 2.5 GPM (Lidstone &
Anderson 1993).

PACIFIC MINE: There are two major waste characteristics involved at the
Pacific mine site. The first is the extensive tailings pile and settling pond
associated with past mining activities. Dust transported by wind and
precipitation run-off are both causes for the spread of these tailings from the
site. Tailings and the settling pond are both within a distance of 10 to 50
feet from the American Fork river. The second Source of pollution is ground
water discharge from the Pacific mine adit itself. 144 GPM discharge with a pH
of 6.5 was measured from the Pacific mine portal with elevated levels of lead,
zinc, copper, and cadmium (Lidstone & Anderson 1993).

LOWER BOG: The Lower Bog mine has an elevation of about 8500 feet. The site
consists of a single bedrock opening, tailings dump, and miscellaneous spoil
piles. Discharge from the adit is approximately 44 GPM with "yellow boy" or
hydrous iron oxide deposits around the area of discharge. pH levels were
measured at 5.1 with total disolved solids at 80 parts per million (PPM). 1992
samples indicate elevated levels of iron, cadmium, zinc, copper, and lead.
Discharge from the mine adit flow boths around both sides of the tailings
located below the mine opening (Lidstone and Anderson 1993).

HAZARDOUS SUBSTANCES PRESENT:

The following elements identified exceed aquatic standards:
MARY ELLEN GULCH: Elevated levels of zinc and iron are present (Mangum, 1988).

PACIFIC MINE: Elevated levels of lead, cadmiun, zinc, and copper are present
(Mangum, 1988).

LOWER BOG: Elevated levels of lead, cadmium, zinc, copper, and iron are present
(Mangum, 1988).

Testing of each site has occured on several occasions. Results of these tests
can be seen in section IV of this text.
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GROUND WATER USE AND CHARACTERISTICS
General Narrative:

Sources of contamination are poorly contained. The tailings are not enclosed
allowing infiltration to freely occur. Ground water that is discharged from
the mine adit is being discharged already contaminated (Mangum, 1988). The
source is less likely to contaminate ground water than it is to contaminate
near by surface water. The waste quantities at any one of the three would not
be considered particularly large; however the waste at all three sites combined
would be considered large.

Annue) precipitation for all three areas is approximately 40 inches annually.
Much of the precipitation comes in the form of snow between the months of
November and April. Infiltration rates at all three areas would not be
considered exceptionally high; but ra-her should be considered average with
none of the areas having evidence of karst terrain.

PRIVATE WELLS WITHIN 4 MILES: There are no known private wells within four
miles of any of the three mines sites identified. The areas downstream from
the Pacific mine particularly is a popular site for camping and fishing.
Campers, upon occasion may still drink directly form the American Fork River
directly below the Pacific mine tailings.

SURFACE WATER USE AND CHARACTERISTICS

DISTANCE TO NEAREST SURFACE WATER:

MARY ELLEN GULCH: The closest surface water to the Mary Ellen adit is within
30 feet. The effluent from the adit flows down across mine waste and directly
into the Mary Ellen Gulch tributary of the American Fork River.

PACIFIC MINE: The tailings pile and settling pond is within 10 feet of the
American Fork River. During precipitation events, run off will flow directly
across the tailings and into the river. The effluent from the Pacific mine
adit flows into a wetland area created by beaver activity. This beaver pond
captures some of the contaminants preventing a strong solution from entering
the American Fork stream channel (Lidstone & Anderson, 1993). However there is
evidence that some elements enter the stream.

LOWER BOG MINE: Tailings from the Lower Bog mine are within 3 feet of the main
channel of the American Fork River. In addition to the exposure of surface
water, adit discharge runs over and arcund the tailings. Either adit discharge
or springflow flows beneath the tailings pile and enters the stream from
beneath the mine tailings.

SURFACE WATER BODY TYPES WITHIN 15 DOWNSTREAM MILES

Tibble Fork Reservoir is approximately 7 Adownstream miles from the lowest site
(Mary Ellen Gulch). It is used as a flooa control structure. Water collected
there is also used for esgricultural irrigation in the Utah County area. No
evidence has been collected indicating the contamination of Tibble Fork



Reservoir as a result of these sites. Evidence in fact shows little effects of
the contaminants less than a mile down stream from the lowest source.

FISHERIES WITHIN 15 DOWNSTREAM MILES:

All three mines are located in the American Fork drainage. The American Fork
river, including Tibble Fork Reservior is a put and take fishery managed
primarily for rainbow trout. Secondary management is for brown and cutthroat
trout. The Utah Division of Wildlife Resources (DWR) stocks approximately
35,500 fish a year in the stream reach from Mary Ellen Gulch to the mouth of
American Fork Canyon, which is a distance of approximately 11.6 stream miles.

No studies have monitored fish downstream of the mines for contaminants. It is
not known if, or at what levels fish retain contaminants from the mines. Many
of the planted fish do not overwinter and spawn. A small, but important native
cutthroat trout population does overwinter and spawn in this drainage. The
majority of fish caught in the American Fork river have been in the drainage
less than one year. Fisherpersons commonly keep and eat the fish they catch.

Quantifying the actual number of recreation fishing hours on the American Fork
river is difficult, but the DWR manages the American Fork river as a "heavy
use"” area and has a goal of 500 angler-hours/acre/year.

Numerous log structures designed to enhance fish habitat have been installed
along the upper reaches of the American Fork River. Rainbow trout congregate
in the pools below these structures and encourage fishing below the discharge
of the three mines. Tibble Fork Reservoir was built as a sediment trap and
traps sediment associated with the discharge from the sites. Dissolved
pollutants may travel below the reservoir.

SENSITIVE ENVIRONMENTS AND WETLANDS WITHIN 15 DOWNSTREAM MILES:

SOIL EXPOSURE CHARACTERISTICS:
General Narrative

Soil effects are localized and restricted to immediately around each of the
three sites. Little evidence has been gathered indicating effects to the soil
rgsources.

AIR PATHWAY CHARACTERISTICS:
General Narrative

Effect of the air pathway is localized at all three sites. Localized wind at
each site has the potential to transport contaminated tailing dust within a
close proximity of each site. The threat of air pathway contamination is not
fully known. Dust from these areas has been witnessed by individuals and seems
to be the only threat to the air pathway.



LOCATIONS OF SENSITIVE ENVIRONMENTS WIHTIN 4 MILES:

ACREAGE OF WETLANDS WITHIN 4 MILES:

Wetlands

The entire watershed within a radius of 1/4 and 1/2 miles of the Pacific mine
drains into the North Fork of American Fork Creek. A wetland approximately 2
acres in size is associated with a beaver pond in the stream. The beaver pond
is within 1/4 mile of the Pacific Mine. Approximately 4 acres of sensitive
environments (riparian areas) exist along the stream channel. Two acres in the
1/4 mile radius and 2 acres within the 1/2 mile radius. No other wetlands or
sensitive environments occur within 1/2 mile of the Pacific Mine.

ONSITE 1/4 mi. 1/2 mi.
Wetlands 0.1 acres 2 acres 0 acres
Sensitive Env. 0.2 acres 2 acres 2 acres
Total 2.1 acres 4 acres 2 acres
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ﬁ APPENDIX A
! ‘ OMB Approval Number: 2050-0095
l 2 Approved for Use Through: 1/92

 PA Scoresheets

&

Site Name: American Fork Canyon : Investigator: | imMothy Garcia

CERCULIS mﬂ'a,: ‘UTD 988074951 . : 3 Aonﬁcvfbmarﬁut-iom USDA -Forest Service
j Street Address: StreetAddress: 88 West 100 North
i City/State/Zip: - City/State/Zip: Provo, UT B4601

Date: January 18, 1994
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GENERAL INFORMATION

Site Description and gpouﬂoml History:

REFER TO PART I IN GENERAL SITE INFORMATION

Probable Substances of Concem:
{Previous investigations, analytical data)

REFER TO PART IV AND APPENDICIES A THROUGH -D
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GENERAL INFORMATION (continued)

Site Sketch:
(Show all pertinent features, indicate sources and closest targets, indicate north)

REFER TO PART T GENERAL SITE INFORMATION
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SOURCE EVALUATION

Source Waste Quantity (WQ) Calculstions:

Sewwss, 01 | Seitbiome: ppcrrIC MINE
Source Descrintion:

Source consists of tailings pile,
two contaminated ground water dis-

charge and spoil piles.

120,000 square feet total X
average depth of tailings of
5 feet = 600,000 cubic feet of

was te.

\

Source
No.:

02

Source

Neme: MARY ELLEN suu:ll

Source Waste Quantity (WQ) Calculations:

Source Description:

Tailing and waste rock piles;
spoils dump, and contaminated
ground water discharge

Source
No.:

Source Name: LOWER BOG

Source Waste Quantity (WQ) Calculations:
6900

Source Description:

Tailings pile, miscellaneous
spoils piles, and contaminated
ground water discharge

Site WC:
100

A-7



PA TABLE 1: WASTE CHARACTERISTICS (WC) SCORES

PA Table 1s: WC Scores for Single Source Sites and Formulss

Tor Multiple Source Sites

SINGLE SOURCE SITES (asuigned WC scorss)

MULTIPLE SOURCE

': SITES
€ SOURCE TYPE Formuls for
L] WC - 18 WC = 32 WC = 100 Assigning Sourcs
WQ Values
! \
NIA 100 > 100 ta 10,000 b > 10,000 ib b+ 1
i
L
-7
!I .
NIA =2500.000 > 500,000 te 50 milien & >50 muilen b & + 5,000
-
=8.75 million f* >0.75 miliion 10 875 millen f" > 075 million i ' + 67,500
Landfi £250,000 ya* > 150,000 to 25 million vt >25 mislon ya® o' + 2.500
Surface 8,750 1* >8,750 12 675,000 i’ >875,000 f* i + 67.5
impoundment 2250 yo’ >150 te 25,000 yo’ >25,000 ya' yo® + 2.5
v |Drums 1,000 drums >1,000 1o 100,000 drume > 100,000 drums drums + 10
2 |Tanks and non- I
L 250,000 geiione > 50,000 to § milion gelicons > § million gallona galfons + 500
" - e i + 67,500
- s0.7S milon i’ | >0.75 milien 10 §75 milion ' |  >875 milien + &7,
¢ |Comtaminsted sol £250.000 yo’ > 250,000 te 15 maliion ya® > 28 miion ye* ¥ + 2,500
s8.750 % >ersdresrscoon® | >ers.0oon P 6.5
e %250 v > 250 to 25,000 yo* >28,000 ye* v + 2.5
- <8.750 1 >8,750 1o 675,000 i >875.000 e+ 67.5
Other 5250 v >250 10 25,000 v >25,000 ya' v’ + 2.5
£340,000 1! >340,000 10 34 milion 1* >34 million ¢ ft + 3,400
Lanafil 7.8 acres >7.8 10 780 scres >790 seree aciws +.0.078
Surface 1,300 ' > 1,300 1o 130,000 ft* >130,000 ' i+ 13
impoundment 20.029 scree >0.,02% 1o 1.9 scres >1.9 scres acres + 0.00029
A
B £3.4 milion ' > 3.4 millen to 340 melllen ' >340 millon it i + 34,000
¢ |Contaminatad sod 278 serve >78 1o 7,800 scree >7.800 scees cies + 078
A
: 1,300 >1,300 te 130,000 f' >130,000 t n+ 12
Pile £0.079 seres >0.029 1o 2.9 sores >1.3 sores acres + 0D.C0023
=17.000 it > 27,000 te 1.7 million 1.7 milllon ff + 270
Land trestment £0.62 scres >0.82 10 62 acres >62 sores acres + 0.0062

11on = 2.000® = 1 ye® = 4 drume = 200 galons -

* Use arsa of lend surfece under pile, not surfece wree of pis.

PA Tabie 1b: WC Scorss for Multiple Sourcs Sites

WO lewad WC Soere
>0 1w 100 AL

> 100 w 10.000 2
> 10,000 100
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’ GROUND WATER PATHWAY
A GROUND WATER USE DESCRIPTION
Describe Ground Water Use Within 4-miles of the Site:
{Describe stratigraphy, information on aquifars, municipal and/or private wells) ¥
Seﬂ» Groum)wakr Stc‘{’rbn 11 f\afﬁi!'w&
7;;
l:.
I
ol
',.

Calculations for Drinking Water Populations Served by Ground Water:




' ! GROUND WATER PATHWAY CRITERIA LIST
SUSPECTED RELEASE PRIMARY TARGETS
YN U 5 YN U
e o N . e o n
s k s k
l 0O O O Are sources poorly contained? O X1 O Is eny drinking water well nearby?
@ O O 1s the source & type likely to contribute to O X O Hes any nearby drinking water well bean
ground water contamination (8.g., wet closed? \
| lagoon)?
8 0 X1 O Hos sny nearby drinking water user roported
0 O OX Is waste quentity particularly lorge? i foul-tasting or foul-smelling water?
I Boows precipitation haavy? 0 X1 O Does any nearby wall have a large drawdown
or high production rate?

% O O 1s the infiltration rate high?
OXX O Is any drinking water well locatad between the
) 6 Is the site located in an aree of karst terrain? site and other wells thet are suspected 10 be
oxposed to a hazardous substance?

O 0O @ s the subsurf highly p bie or

conductive? 0 & O Does ical or cir id
suggest conul'rlimllon at s drinlung waoter
I oXx o hMMmm-mlmnlMu well?
f aquifer? ) : : -
o & O Does any drinking water well warrant ————
o0 R Mmmmnﬂm.m sampling?
ground waoter?

ao Other critaria?

’\ OXX O Does snelyticsl or circumstantisl evidence
Mmmm? } a o M?Tmaljrﬂlbm?

0%  suseecteo ReLEASE?

Summerize the rationsle for Suspected Release tat;ch'm Summerize the rationale for Primary Targets tctud\ an
additional page il necessary): additional page if necessery):
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GROUND WATER PATHWAY SCORESHEET

Fothw oy Charoctrons vce

Do you suspect 4 release (see Ground Water Pathway Criteria List, page 7)7
11 the site located in karst terran?

Depth 10 aquler:

Distance 1o the nearest drinking water well:

LIKELIHOOD OF RELEASE

- ‘2. NO SUSPECTED RELEASE: If you do not suspect a release 1o ground water, and

1. SUSPECTED RELEASE: I you suspect.a release 10 ground water {see page 7],
assign a score of 550. Use only column A for this pathway.

the site is in karst torrain or the depth to aquiler is 70 feet or less, assign a score
of S500; otherwise, assign a score of J40, Use only column B for this pathway.

TARGETS

3. PRIMARY TARGET POPULATION: Determina the number of people served by
drinking water wetls that you suspect have been exposed (0 3 hazardous
substance (rom the site (see Ground Water Pathway Criteria List, page 7).

o] x 10 = 0 e
4. SECONDARY TARGET POPULATION: Determine the number of pecple served by
arinking water wells that you do NOT suspect hyve been exposed 1o 2 hazardous
substance from the site, and assign the total population score from PA Tabie 2.
Are any wells part of 2 blended system? Yes __ NGO 0 0
If yes, attach a page 10 show apportionment caiculations.
- - -.. MMLLLL e @
5. NEAREST WELL: If you have identified a primary target population for ground : -
water, assign a score of 50; otherwise, assign the Nearest Well score from 0 0
PA Table 2. If no drinking water weills exist within 4 miles, assign a score of zero. 2
- e -
6. WELLHEAD PRAOTECTION AREA (WHPAL: if any source lies within or above 3 WHPA,
or if you have identified any primary target well within 3 WHPA, assign 3 scors of 20; 0 0
assign 5 if neither condition hoids but 2 WHPA is present within 4 miles; otherwise
assign rero, nea den
7. RESOURCES 5
Tm 5

WASTE CHARACTERISTICS

B. A. Il you have identified any primary target for ground water, a33ign the waste
characteristics score calculated on page 4, or 3 score of 32, whichever is
GREATER; do not evaluate part B of this lactor.

B. ﬂmmMTManmwtmmgIMwaw assgn the
waste characteristics score caiculated on page 4. ‘ X

GROUND WATER PATHWAY SCORE: LR x T x WC
82.500
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PA TABLE 2: VALUES FOR SECONDARY GROUND WATER TARGET POPULATIONS
PA Table 2a: Non-Karst Aquifers
* 1
Noarest Population Served by Wells Within Distance Cals,
Well ! " | o1 301 1001 | 007 | 10001 | 30,001 | Grester
Distance fehoose ™ ™ e to e '’ ™ ™ te then Populstion
from She Populstion | Wghest) 10 30 100 - 300 1,000 3,000 10,000 | 20000 | 100,000 | 100,000 Valve
01e % mile 0 20 1 2 5 16 52 163 621 1.633 | 5,214 | 16,325 [
> % 1o % rile 0 18 1 1 3 10 32 101 123 1,012 | 3,233 | 10,121
> % 1o 1 mie 0 ] 1 1 2 5 i7 62 167 622 1,688 5,224
-
>lie2m 5 1 1 1 3 9 28 94 294 939 2,938
52 to 3 miles 0 3 1 1 1 2 7 21 8 212 678 | 2,122
53 10 4 miles 0 2 1 1 1 \ 4 12 42 121 417 | 1,308 1
Nearest Well = 2 Scora = 1
PA Table' 2b: Karst Aquifers
Nearest Population Served by Walls Within Distance Catsgon
Well 1 1 n 101 01 1,001 2001 10,001 | 30,001 | Qmester
Distance fuse 20 to e S - e e te < e e than Population
from Site Population | for karst) 10 30 100 300 1,000 3,000 10,000 | 30,000 | 100,000 | 100,000 Vealue
010 % mile 0 20 1 2 5. 18 52 183 521 1,633 | 5,214 | 18,325
> % to % mile 0 20 1 1 3. 10 32 101 a 1,012 | 3.233 | wan
> % to 1 mile 0 20 1 1 i (] 26 82 261 816 2,607 | B,162
>1 1o 2 milos - 0 20 1 1 B 8 28 82 281 | 818 2,607 | 8,182
) ! "
>2 10 3 miles 20 1 i I 8 28 82 261 | 816 | 2,607 | 8,162
0 A
>3 1o 4 miles 20 1 1 3 8 28 82 261 B8 2,607 | 8,182
Nearest Well = Score =
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ﬂ SURFACE WATER PATHWAY
F MIGRATION ROUTE SKETCH

Suface Water Migration Route Sketch:
{include tunoff route, probable point of entry, 15-mile target distance limit, intakes, fisheries,
and sensitive environments)

S ————
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SURFACE WATER PATHWAY CRITERIA LIST

SUSPECTED RELEASE

PRIMARY TARGETS

8o
to
¥ O

oo
oo

Q0- B0 8/ ag%Ye

s surface water nearby?

Is wasts quantity particularly large?
Is the drainage area large?

is rainfall heavy?

Is the infiltration rate low?

Are sources poory contsined or prone to
runofl or Nlooding?

Is & runall route well defined (e.g., ditch or
channel leading 1o surface water)?

Is vegetation stressed along the probable run-
off route?

Ara sediments or water unnaturally discolored?
Is wildlife unnaturally sbsent? .

Has deposition of waste into surface water
been cbserved?

"1s ground weter dischargs to surface water

likely?

Does anaslytical or circumstantial evidence
suggest surface water contamination?

Other criterin?

SUSPECTED RELEASE?

a]

ﬁu.*

oo

‘0 ooo
g0 o 8

u
n
k
O s any target nearby? If yeas:

.

O Drinking water intake
X Fishery
X(] Sensitive anvironment

O Has any intake, lishary, or recraational area
been closed?

O Does analytical or circumstantisl svidence
" suggest surface water contamination st or
d ream of a 7

O Does any target warrant sampling? I yes:

O Drinking water intake

O Fishery

o s itive 5 -

Other criteria?

PRIMARY INTAKEI(S) IDENTIFIED?

PRIMARY FISHERY({IES) IDENTIFIED?

PRIMARY SENSITIVE ENVIRONMENT(S|

Summarize the raiionale for Suspected Release (attach an
additional pege if necessaryl:

A

Summarize the rationale for Primary Targets (attach an
additional page if necessary):

A-21
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SURFACE WATER PATHWAY
LIKELUHOOD OF RELEASE AND DRINKING WATER THREAT SCORESHEET

-

Frthway [Aarscians s
Do you SUSPECT 2 telease (see Surface Water Pathway Critenia List, page 11)7 Yes X
Distance to surface water: }.ﬁh
Flood frequency: v
What i3 the downstream digtance to the nearest dnnking water intake? 20 mules
Nearest fishery? Q001 _mdes  Nearest sensitive environment? m_mdn

A [:]
L Me Susp
LIKELIHOOD OF RELEASE Ratssse Refsssa Astarances
. P SUSPEC"i’ED RELEASE: If you suspect a release (0 surface water (see page 11), 55?3.
assign 3 score of S50. Use only column A for this pathway. - m

B X8 TRl -3
2. NO SUSPECTED RELEASE: I you do not suspect a releass to suface
wiater, use the table below to assign a score based on distance to surface
water and Nood frequency. Use only column B lor this pathway.

Distance 10 surface water < 2.500 feet 500
Distance 10 surface water > 2,500 feet, and
Site in annual or lﬂieuw s00
Sita in 100-year fi 400
Site in 500-year fioodpiain Joo
Site outside 500-year fioodplain 100

P B - 00

550

DRINKING WATER THREAT TARGETS _*

Shiirds,

3. Record the water body type, flow (if applicable), and ber of ple served
by each drinking water intake withen the 1arget distance limit. I there is no
_ dnnking water intake mmmmﬂ distance fimit, factors 4, 5, and 6
. CACN reCeIve IO SCOres,
infske Namve bﬁ-rl-drr? P Pesple 5erved
cis
cis
cls

4. PRIMARY TARGET POPULATION: If you suspect any drinking water intaks listed
above has been exposed to a hazardous substance from the site (see Surface Warer
Pathway Criteria List, paga 11), list the intake nameis] and calculate tha factor
score based on the total population served.

0 naod'.l'lO- 0

5. SECONDARY TARGET POPULATION: Determine the number of people served by
drinking water intakes that you do NOT suspect have been exposed (o 3 hazardous
substance from the sita, and assign the total population score from PA Table 3.

Are any intakes part of 3 blended system? Yes __ Neo

lf\res mammmw:&bﬂm 0

6. NEAREST INTAKE: If you have ndvmﬁtd a primary target population !or !he
drinking water thwest {factor 45, assign » score of 50; otherwise, assign the
Nearest intake score from PA Table 3. If no drinking water intake exists within 50
the target distance limit, assign a3 score of Tero.

7. RESOURCES 5

A-23
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PA TABLE 3: VALUES FOR SECpHDAR‘I SURFACE WATER TARGET POPULATIONS
Nearast mm Intakes Within Flow Cal
Surface Waltw Intaka ] 2 101 . 1 1,001 2001 10,001 | 20,001 | 100,001 | 300,001 | Olater
Body Flow fehoose te e o e e ™ ™ ™ ™ ™ than Popusa thon
|[see PA Tabke 4) Popudation | Nghest) | 30 100 300 | 1000 | 3000 | 12000 | 30.000 | 100,000 | 300.000 |1.000.000|1.000.000|  Valwe
<10 cls ; 20 2 1] ie 62 182 621 1,833 5,214 16,326 | 62,138 | 183,248
10 1o 100 ofs 0 2 1 1 2 ] 18 52 183 521 | 1,033 | 8,214 [ 18325 L
>100 1o 1,000 cle 1 o ] 1 1 2 6 18 62 163 621 1,833
> 1,000 to 10,000 afs , 0 -] o o | o ; 1 1 2 L] 18 62 183
10,000 cls or - 0 o 0 o 2.0 =0 0 1 1 2 5 1
Groal Lakes
Ja.mila Mixing Zone 10 1 3 ] 28 ‘82 261 816 2,807 | 8,182 | 26,088 | 81,883
2
Nearest Intake = Score =| -1

SZ-v

PA TABLE 4: SURFACE WATER TYPE / FLOW CHARACTERISTICS
WITH DILUTION WEIGHTS FOR SECONDARY SURFACE WATER SENSITIVE ENVIRONMENTS

of Gresl Lakes

Type of Suface Water Body Dilutlon
Water Body Type OR Flow Walght
minimal atream < 10cls 1
small to modarate strssm 10 to 100 cls 0.1
moderels 1o largs stisam > 100 10 1,000 cls NA
lazge stream 1o river > 1,000 to 10,000 cls N/A
latge river > 10,000 cls N/A
3-mile mixing 20ne of

quist flowing stremms of rivers 10 cfw or grester MN/A

cosnlal lidal wate! [harbors,
sounds, bays, sle.), ocesn, N/A N/A

£l
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SURFACE WATER PATHWAY (continuad)
HUMAN FOOD CHAIN THREAT SCORESHEET

A a8
~ o
LIXELIHNOOD OF RELEASE Awtnsae Asdnsse Aot ey
e 1OG Nl NOF « O
Enter Surfaca Water Likelihood of Release score from page 12, LR =| 550

HUMAN FOOD CHAIN THREAT TARGETS

8. Record the water body Type and flow (if applicablel fof each fishery within
the target distance limit. If there is no flishery within tha target
distance limit, assign a Targets score of O at the bottom of the page.

Nome Water Souy "'!!"' Raw .
Tork of AF River River * cfs
. ) " ¢t
cis
cis
cts

9. PRIMARY FISHERIES: If you suspect any fishary listed above has been exposed
to a hazardous substance from the site (see Surface Water Criteria List, paga 11},
assign a score of 300 and do not evaluate Fector 10, List the primary lisheries:

AF River ;

10. SECONDARY FISHERIES

A, If you a rel to surface water and hava identiflied a secondary lishery
but no primary fishery, assign a score of 210.

8. I you do nat T 2 red assigna S dary Fi score from the table
" below using the lowest flow at sny fishery within the target distance limit.

< 10cfs 210
110 10 100 cts 30
> 100 cis, coastal

tidal waters, oceans, 12
or Great Lakes

* Ave Low Flow Aug 1

14
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SURFACE WATER PATHWAY (continued)

ENVIRONMENTAL THREAT SCORESHE

ET

A B
UKELIHOOD OF RELEASE # whasre mnd——

r-— T - .
Enter Surtalls Water Likeihood of Release score from page 12, LA = 550

ENVIRONMENTAL THREAT TARGETS

1"

. Record the water body Type and flow (it appiicable) for each surface water

sensitive emvironment within the target distance limit (ses PA Tables 4
and 5. If thers is no sensitive ervironment within the target distance
lirut, assign a Targets score of O at the bottom of the page.

WM Water Body Type Few

. PRIMARY SENSITIVE ENVIRONMENTS: If you :maem any sensitive environ-

ment listed above has been d to a h d from tha site (see
Surface Water Critenia List, page 11), assign a score of 300 and do not evaluate
factor 13. List the primary sensitive environments:

. SECONDARY SENSITIVE ENVIRONMENTS: It mmvt environments are

present, butl NONe is 3 primary sensitive envi L. e S Y
Sensitive Ervironments based on ﬂow. i
A, For second it i 1 on surface water bodies with flows of
'lDﬂmuh:.l. imunscnfﬂn lnﬂw:. lrl!demt evaluate aﬂtaai
this lactor:

15

Odugian Welphi Envirecvmarst Type and Valss
Faw (PA Tabée &} (PA Tabias § and &1 Total
ct .01 x 400 =14
cf x -
x -
cf x -
cf: x -
ot (5T
. L
B. H all secondary sensitive environments are located on swiace waler bodies
with Nows > 100 cfs, assign a score of 10.
+.| 308
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" |Federal land designated for the protection of natursl

d endangered or threatansd species 100

Ecclogeally important sress wentified undsr the Cosstel Zone Wildernass Act

Sensitive Aress identified under the Netionsl Estuary Progrem or Near Cosstal Water Progrem of the Clesn Water Acts
Criticel Aress identified under the Clean Lakes Program of the Clean Water Act (subsress in lakes of sntire small lakes)
Natonasl M [sir pathway only)

Nevons Seash L] ton Ares \

Nationsl Lakesh R ton Ares

Assigned Vaive |

Nationsl Preserve
Natonal or State Wildlits Refuge
Urst of Cosstal Barrier Aesources Syvtem

|Hﬂmmmmhu¢dw.' i d or pr d sndangersd or th d speci 75

Administretively Proposed Federal Wilderness Ares

Spawning stess critical lof the mantensnce of fish/shellfish speciss within s nver system, bey, or sstuary

Migratery psthways end lesding srees criticel for the me. of snedr fish 109 in @ nver system

Terrestrial aress uthzed for bresding by largs or dense aggregat of irnele (sir pathway) or
wemi-squatic foragers (surface weter pathway)

{Nutional river resch designated as Recreationsl

| Habitst known to be used by State desgnated sndengered or th d speci 50
Habitat known to be used by & speciss under review as 1o ite Federal Q9 or th d stetus

Coastal Barrier (partially developed)
|Fadersily designated Scenia or Wild River

Stats lend designated for wildlife or geme managesmaent as
State designated Scenic or Wild River
s-umu-unm ¥

amell in size, to maintenencs of unigue biotic communities

wdmummmmuﬂmmmmw”m [ ]

Sn PA Tﬂclﬂu‘huwnlr Pathwayl
m“. : =

PA TABLE 6: SURFACE WATER PATHWAY
WETLANDS FRONTAGE VALUES

Valuve

Eggggaasne

A-31
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SURFACE WATER PATHWAY (concluded)
WASTE CHARACTERISTICS, THREAT, AND PATHWAY SCORE SUMMARY

17

- A B8
€, - § “ L, "o
WASTE CHARACTERISTICS A Awssse
[ EF - ]
14, A. If you have identified any primary target for surface water (pages 12, 14,
or 15], assign the wasts characteristics score calculated on page 4, or a score 100
of 32, whichever is GREATER: do not evaluate part B of this factor. \
(L ) T - W
8. If you have NOT identified any primary target for surface water, assign the
waste characteristics score calculated on page 4.
we = | 100
SURFACE WATER PATHWAY THREAT SCORES
Likakhood of Pathwaoy Waste Threet Score
Reiasrs (LR} Score Targety (T] Scare Charsctoristics (WC] Scorw LrxTxwWC
Threst [irom pege 12) 12. 14, 151 d ob /82.500
g ) — N R =
Drinking Water
550 55 100 37
gt b 3 —
Human Food Chain
550 300 100 100
g - 1 ) Iu-—p_-u—-___uu_u
550 304 100 203
e by 4 — | N
SURFACE WATER PATHWAY SCORE
{Drinking Water Threat + Human Food Chain Threat + Environmental Threst) 100
A-33
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SOIL EXPOSURE PATHWAY CRITERIA LIST

SUSPECTED CONTAMINATION

RESIDENT POPULATION

Surficial contamination can g ily be

0% = <
8 o=z

B ¢

o9

oh

oh
ox

gx3c

o

Is any residence, school, or daycare lacility on
or within 200 fest of an srea of suspscted
contamination?

Is any residencd, school, or deycare facility
located on adjacent land previously owned or
lsased by the site owner/operator?

Is thers a migration route that might spread
hazardous substances near residsnces,
schoois, or daycare tacilities?

Have onsite or sdjacent residents or students
reported adverse hesith effects, sxclusive of
spparent drinking water or sir contamination
problema?

Does any neighboring property warrant
sampling?

Dﬁhtﬂhﬂh?

RESIDENT POPULATION IDENTIFIED?

Summarite the rationals for Resident Populstion (sttach an additional page if necessary):

A-35
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I H SOIL EXPOSURE PATHWAY SCORESHEET _
- ¢ Pty sl
1 Do sny peopis kwe on or within 200 It of areas of d ' 1 Yes ___ No ___
. Do aiv people sttend school or daycare on or within 200 ft ol areas
of suspected contamination? Yes ___ Mo __
Is the kacifity active? Yes ___ No ___ If yes, estimate the number of workers:
1 Simpacted
LIKELIHOOD OF EXPOSURE Corst awna thon B Aularecaas
' 1. SUSPECTED CONTAMINATION: Suricial contamination can generally be assumed, .
and 3 score of 550 assigned. Assign zero only il the absence of surficial \
contamination can be confidently demonsirated. LE = 550
RESIDENT POPULATION THREAT TARGETS
2. RESIDENT POPULATION: Determine the number of peopls occupying residences
or attending school or daycare on or within 200 teet of areas of suspected
contamination {ses Soil Exposure Pathway Criteria List, page 18). 0
i paople x 10 = i
& 3. RESIDENT INOIVIDUAL: If you have identified a resident population (factor 2J,
assign a score of 50; otherwise, assign a scora of O, 0
p—— T e——
4, WORKERS: Uss tha following table to assign a score based on the total number of
| workers at the facility and nearby facilities with suspected contamination:
Number of Workarw Somre e
0 0
1o 100 5
101 to 1,000 ~10
= >1,000 15 0
\" 5. TERRESTRIAL SENSITIVE ENVIRONMENTS: . Usa PA Table 7 to assign a value
-for-each temestrial sensitive environment on an area of suspected .
& it - - b
Tarmatrial Sanaitive Emnronment Type Viahse |
i 25
1 Fum =
Ll s
d 6. RESOURCES 5
o T - 30
WASTE CHARACTERISTICS
(L% T
7. Assign the waste characleristics score calculated on page 4. WC = 100
i W o — VO
RESIDENT POPULATION THREAT SCORE: LE X T X WC
-
I NEARBY POPULATION THREAT SCORE: e
it 2 8 —
SOIL EXPOSURE PATHWAY SCORE: 21
l v Resident Population Threat + Nearby Population Thrsat
&,
A37
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PA TABLE 7: SOIL EXPOSURE PATHWAY
TERRESTRIAL SENSITIVE ENVIRONMENT VALUES

A

Vale |
100

‘errestnal habitat known 1o be used by Federally designated or proposed tweatened or endangered species
Nauonal Preserve (terrestrial)

or State terrestrial Wildlife Refuge \

|Federal land designated for protection of natural ecosystems

| Administratively proposed Federal Wild Ares

75

Terrestrial areas utilized by large or dense aggregations of animals [vertebrate species) for breeding
‘errestrial habitat used by State designated endangered or threatened species

Terrestrial habitat used by species under review for Federal designated endangered or threatened status

State lands designated for wildlife or game management
State desipnated Natural Areas
areas, small in [ 1o maintenance of bigtic communities

25




AIR PATHWAY CRITERIA LIST

PRIMARY TARGETS

Are odors currently reported?

been directly observed?

O B O Are there reports of adverse health effects

{8.g., headaches, neusean, dizziness) potantially

resulting from migretion of hazardous
substences through the air?

CI{'I [0 Does analytical ar circumstantial svidence
suggest a release to the air?

oo Other criteria?

) Hes releass of a harardous substance to the sir

L]

sensitive environments within 1/4 mile (including those
onsite) as primary targets.

B o SUSPECTED RELEASE?

If you suspect a release to sir, evaluate sll populstions and

Summarize the rationale for Suspected Relesse (attach an additionsl page il necessary);

Release to the air pathway occurs during periods of wind at all three
sites. Dust from tailings will travel through means of the air pathway.

A-41
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AIR PATHWAY SCORESHEET

A e mot e s

Do you suspec. 3 release (see Aw Pathway Cotena List, page 2117 Ve . W
Distance to the nearest individual: f
A ]
-~ v | A S ~
UKELIHOOD OF RELEASE R ovanso Fasasss
el

1. SUSPECTED AELEASE: If you Suspect a release to ar (see page 11), assign a
score of S80. Use oniy column A tor thas pathway.

1. NO SUSPECTED RELEASE: If you do not suspect a releass (o ar, assign a
score of 500. Use only column B for thes pathway.

TARGETS

3. PRIMARY TARGET POPULATION: Deterrune the number of people subject
10 exposure from a suspected reieass of hazardous substances 1o the .
people x 10 =

4. SECONDARY TARGET POPULATION: ODetsrmune the number of people not
suspected to De exposed 1o a release to v, and assign the total population
score umng PA Table 8.

5. NEAREST INDIVIDUAL: If you have idennfied sy Primary Target Population

for the aer pathway, assign 3 score of 50: otherwise, assgn the Nesrest
Individual score from PA Table B. .

8. PRIMARY SENSITIVE ENVIRONMENTS: Sum the sensitive envwonment values
[PA Tabie 5] and wetand acresge values (PA Tabie 3| for snveronments subject
10 exposure from a3 suspectad relesss 1o the ar.

Sum =
7. SECONDARY SENSITIVE ENVIRONMENTS: Usa PA Tabie 10 to detsrmine
the score 10 $eCONABrY SENSITVE EMvIronmMents. i e
8. RESOURCES r
to) 25
WASTE CHARACTERISTICS

§. A. If you have identfied any Primary Target lor the aw pathway, Jssign the wasts
charactenshcs score calcuiated on page &, or 2 score of 12, whichever i3
GREATER; do not evalusts part B of thes factor.

B. ¥ you nava NOT igentified any Primary Target for the ar pathway, assign tha
WaSS CNraCISnshCs 3COME CUCULATED ON Dage 4. i

AIR PATHWAY SCORE: LR x T x WC

A-43
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PA TABLE 8: VALUES FOR SECONDARY AIR TARGET POPULATIONS

L
£
i
3
5

T

PA TABLE 9: AIR PATHWAY VALUES
FOR WETLAND AREA

Watland Area

Lews than 1 scre

1 10 5O acten

Graatsr than 50 to 100 scres
|Greater than 100 1o 160 scres
{Grestar than 150 1o 200 acies
|Greater then 200 to 300 acias
Greater than 300 1o 400 scies
Grestar than 400 to 500 sctas
Grester than 500 acies

As

Valve

25

76
126
176
250
350
450

Nearest tion Within Dlstance Category
Individual 1 1 an 101 201 1,001 001 10,001 | .001 | 100,001 | 300.001 | Oresiar
Distance choose ™ . - ‘. ‘e o o . - ™ " wad | Population
She |_Population | L] 3 100 200 1000 | X000 | 10.000 | 0.000 | 100.000 | 300,000 |1.000,000] 1,000.000 Viaive
Onaite . 20 1 2 5 10 62 183 821 1,633 | 6,214 | 10,326 | 62,138 | 183,248
>0 10 % mile . 20 1 1 1 4 12 41 130 408 1,303 | 4,081 | 13,034 | 40,81}
L}
>% 1o % mils 2 [ ] 1 1 3 1] 28 1] 82 182 2,016 | 8.818
>M% 1o 1 mile 1 0 ] 0 1 1 3 I 28 " 281 834 2,012
>1 10 2 miles o o ] ] 0 1 1 ] H a7 83 200 813
>210 3 mies ] ] 0 ] ] 1 e 1 4 12 1 120 are
>3 to 4 milss N A ] 0 ] 1] 0 1 1 2 7 21 73 229
z Nearest Individual = Scora =
& 3

PA TABLE 10: DISTANCE WEIGHTS AND CALCULATIONS
FOR AIR PATHWAY SECONDARY SENSITIVE ENVIRONMENTS

" |Distance t
| onaite 0.10

Distance

Senshtive Enviconment Type and Value
(from PA Table 6 or 9)

Product

O-1M4mi| 0.028

Trre1i2mi] 0.0054

® ofx fw Iw IW I M W I

-t

Total Environments Score =

£C
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SITE SCORE CALCULATION
S s?
GROUND WATER PATHWAY -
SCORE (S,.): 2.006 q.2¢
SURFACE WATER PATHWAY 0o
SCORE (S,.): ( 1000
SOIL EXPOSURE PATHWAY
SCORE (S,): 1 Yy |/
AIR PATHWAY
SCORE (S,): (7 764
SITE SCORE: '
s_l..:*sna*s,:"saa
‘J 4 s—/r 8
SUMMARY
YES | NO
1. llﬂ.nlmmwlmmmmmw'woﬂﬂ by migration of a
hazardous substance in ground water? (m) (
A. If yes, identify the wallls).
8. If yes, how many people ars served by the threatened weil(s)?
2. hm.umd-mumﬂmlmwwm
migration in surface water?
A. Drinking water intake o ¥
8. Fishery 4 -8
C. Sensitive environment (wetlend, critical habitat, others) ® a
0. i yes, identify the tergetis).
Fa
£ g .
o 3.  Is thers & high possibility of an ares of surficial contamination within 200 feet of any .
o residencs, school, or daycare facility? cC ﬁ.
|n If yes, identify the property(ies) and estimate the sssociated populationis).
|'.5 4.  Are thers public hesith concemns st this site that are not sddressed by PA scoring
A mu yes, sxplain: y 4 |
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f y S Functional Assistance - Pacific Mine

To: Forest Supervisor, Uinta NF
L]

Enclosed is a short summary and photograph report from Ben Albrechtsen's
recent trip to the Uinta National Forest. We hope you find these comments
helpful. Please transmit the original to Harry Opfar for his field use.

If you have comments or questions, please contact Ben directly.
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On July 22, I spent the day on the Pleasant Grove Ranger District reviewing
the Pacific Mine property. The purpose of my trip was to make suggestions for
reclamation of this area. Accompanying me were:

Harry Ophar - Ranger
Ralph McDonald - Forestry Technician

The Pacific Mine is an old gold and silver mine that is still held by active
claims. The present claimant is Dan Proctor of Pleasant' Grove, Utah.

Mr. Proctor is interested in spending several thousand dollares in the near
future to drill the property, define the ore body, and reopen the mine.
Additionaly, he has verbally agreed to provide some reclamation on the
previously disturbed site and old tailings pond.

The mine is located in the upper reaches of American Fork Canyon approximately
10 miles above Timpanogus Cave National Monument. Americam Fork River heads
above the mine and is being polluted from water coming off the mine dump and
out of the old portal. Recent high water and current beaver activity are
worsening this situation, causing further pollution to downstream recreation,
irrigation, and fisheries values,.

I feel every effort should be made to correct this situation as soon as
possible. If the Ranger can negotiate some reclamation through an operating
plan, that would be excellent. If this cannot be accomplished quickly, then
the Utah State Department of Water Resources should review the situation and
corrective action he taken. Part of the property is on private land and the
Ranger should get the Utah Division of 0il, Gas and Mining to review the
problem. It appears this property would be high on their list for reclamation
action.

The following are immediate remedial actions that need to be takenm at the
Pacific Mine:

1. Divert the portal drainage away from the tailings area and into its
original channel and then to the main American Fork Creek.

2. Obtain both water and soil samples to see if acid mine drainage exists
and what contaminants are in the tailings. Send the soil to A&L Laboratory in
Omaha, Nebraska. Mention that samples are mine spoils and a complete analysis
is needed.

3. Close the mine area to off-road vehicle travel to reduce disturbance
to the site. This will reduce sediment into the stream until reclamation can
be accomplished.

4, 1If suspected acid contaminants are present, call for reclamation
assistance from the Intermountain Station in Logan.



y
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5. Determine waste hazards and reclamation objectives before drilling or
,-w mining the site again.

The following photograph report will illustrate specific ideas discussed on
the ground with Ranger Ophar and Ralph McDonald.

Ben Albrechtsen
Reclamation Specialist




No. 1 The Pacific Mine is a gold and silver mine situated in the upper
reaches of the American Fork River, Pleasant Grove RD, Uinta NF. The
claimant, Dan Proctor of Pleasant Grove, Utah, would like to reopen
the mine after doing some exploratory drillings. Mr. Proctor is
willing to do reclamation on the existing disturbance.

No. 2 The water in American Fork Creek above the Pacific Mine appears clean
and free of contaminants (photo taken immediately upstream from the
mine on July 22, 1985).




No. 3 American Fork Creek, immediately below the mine, is polluted with

sediment and possibly acid mine drainage from the portal. Fish
populations are limited or nonexistent until the stream is diluted by
other tributaries somewhere near Tibble Fork Reservoir downstream.

No. & Sediment and contaminants are readily

visible downstream from the
mine (% mile).
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No. 5 The major sourc
t 2 stream is

contamination to the

this water coming from the old
mine portal site. The brown
stain on the rocks (yellow boy)
indicates the presence of acid
mine drainage.

No. 6 Erosion has diverted the water from the vegetated channel on the
right of the dump, through the dump (arrows) and into the basin in
the foreground. Beaver activity In the basin has ponded the water
and diverted it through the mine tailings, polluting American Fork
Creek more than would occur normally.




No. 7 The drainage from the portal at Pacific Mine is running through the
old tailing dissolving substantial amounts of contaminants and
depositing them directly into the stream (see photo No. 8).

No. 8 This situation should b corrected immediately and steps taken to
ensure it cannot happen in the future.




No. 9 Immediate relief of most of this problem can be obtained by trapping

and removing the beaver and turning the portal drainage out of the
tailings and into the established channel shown below.

No. 10 Beaver activity has
diverted portal water out of
this channel and onto the
tailings area. (Note presence
of yellow boy on rocks.)




No. 11 The entire mine and tailings area should be reshaped to handle water
differently, then be treated and seeded to establish a vegetative
cover on it. Vegetation will reduce oxidation as well as control
sediment movement. Several species of grass, juncus, sedge, and
willow seem readily adaptable to these conditions. Successful
revegetation seems likely. Expertise from the Forest Service
Research Station in Logan is recommended to determine proper soil
ammendments, etc. k

No.- 12 Slopes of the dump and tailings are immediately adjacent to the creek
and need to be stabilized.
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No. 13 0ff-road vehicle traffic on the tailings is loosening surface

material and adding sediment to American Fork Creek. This area
should be closed to off-road vehicle use immediately.

No. 14 Miller Hill, another mine in American Fork Canyon, may be
contributing similar problems to the Pacific. This property belongs
to the Forest Service. It should be examined and future use or
treatment of it should be determined.



No. 15 - There are several abandoned and active properties in American TFork
Canyon that are possibly contributing to water quality degradation.

These should be examined by the Forest Service and/or the State to
determine thelr status.

No. 16 American Fork Canyon and its tributaries have high sce
recreational values and mine operating plans should
desired conditions after mining.
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Functional Assistance — Pacific Mine
Forest Supervisor, Uinta NF

Enclosed is a short summary and photograph report from Ben Albrechtsen's

recent trip to the Uinta National Forest. We hope you find these comments

helpful. Please transmit the original to Harry Opfar for his field use.
Ay

If you have comments or questions, please contact Ben directly.
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£ -dinﬁ problem. It appears this property would be high on their list for reclamation
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Summary

On July 22, I spent the day on the Pleasant Grove Ranger District reviewing
the Pacific Mine property. The purpose of my trip was to make suggestions for
reclamation of this area. Accompanying me were:

Harry Ophar - Ranger
Ralph McDonald - Forestry Technician

The Pacific Mine is an old gold and silver mine that is still held by active
claims. The present claimant is Dan Proctor of Pleasant Grove, Utah.

Mr. Proctor is interested in spending several thousand dollares in the near
future to drill the property, define the ore body, and reopen the mine.
Additionaly, he has verbally agreed to provide some reclamation on the
previously disturbed site and old tailings pond.

The mine is located in the upper reaches of American Fork Canyon approximately
10 miles above Timpanogus Cave National Monument. ‘American Fork River heads
above the mine and is being polluted from water coming off the mine dump and
out of the old portal. Recent high water and current beaver activity are
worsening this situation, causing further pollution to downstream recreation,
irrigation, and fisheries values.

I feel every effort should be made to correct this situation as soon as
possible. If the Ranger can negotiate some reclamation through an operating
plan, that would be excellent. 1If this cannot be accomplished quickly, then

the Utah State Department of Water Resources should review the situation and

!corrective action be taken. Part of the property is on private land and the

Ranger should get the Utah Division of 0il, Gas and Mining to review the

o’

,ﬂ"&\ " action.
Py

The following are immediate remedial actions that need to be taken at the
Pacific Mine:

l ()
it f 1. Divert the portal drainage away from the tailings area and into its

) fbri nal channel and then to the main American Fork Creek.

'{ 2. Obtain both water and soil samples to see if acid mine drainage exists
and what contaminants are in the tailings. Send the soil to A&L Laboratory in
‘Omaha, Nebraska. Mention that samples are mine spoils and a complete analysis
is needed.

3. Close the mine area to off-road vehicle travel to reduce disturbance
to the site. This will reduce sediment into the stream until reclamation can
be accomplished. ) <

4, 1If suspected acid contaminants are present, call for reclamation
assistance from the Intermountain Station in Logan.




5. Determine waste hazards and reclamation objectives before drilling or
mining the site again. ‘

The following photograph report will illustrate specific ideas discussed on

the ground with Ranger Ophar and Ralph McDonald.
W{/‘

Ben Albrechtsen
Reclamation Specialist




No. 1 The Pacific Mine is a gold and silver mine situated in the upper
reaches of the American Fork River, Pleasant CGrove RD, Uinta NF. The
claimant, Dan Proctor of Pleasant CGrove, Utah, would like to reopen
the mine after doing some exploratory drillings. Hr.

Proctor is
willing to do reclamation on the existing disturbance.

No. 2 The water in American Fork Creck above the Pacific Mine
and free of contaminants (photo taken
mine on July 22, 1985).

appears clean
immediately upstream from the



No. 3 American Fork Creek, immediately below the mine, is polluted with
sediment and possibly acid mine drainage from the portal. Fish
populations are limited or nonexistent until the stream is diluted by
other tributaries somewhere near Tibble Fork Reservoir downstream.

No. 4 Sediment and contaminants are readily visible downstream from the
mine (% mile).



No. 5 The major source of
contamination to the stream (s

this water coming [rom the old
o]

mine portal site. brown
stain on the rocks (yellow hoy)
indicates the presence of acid

mine drainage.

Erosion has diverted the water from the vegetated channel on the

ripht of the duwnp, through the dump (arrows) and into the basin iy
the foreground. Beaver activity In the baslo has ponded the water
and diverted it through the mine tailings, polluting American Fork

No. f

Creek more than would occur normally.
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No.

The drainage from the portal acr Pacific Mine is running through the
old tailing dissolving substantial amounts of contaminants and
depositing them directly into the stream (see photo No. 8),

This situation should be corrected immediately and steps taken to
ensure it cannot happen in the future.




No. 9 Immediate relief of most of this problem can he obtained hy trapping

and removing the beaver and turning the portal drainage out of the
tailings and inte the established channel shown helow.

No. 10 Beaver activity has
diverted portal water out of
this channel and onto the
tailings area. (Note presence
of yellow boy on rocks.)




No.

No.

11

12

The entire mine and tailings area should be reshaped to handle water
differently, then be treated and seeded to establish a vegetative
cover on it. Vegetation will reduce oxidation as well as control
sediment movement. Several species of grass, juncus, sedge, and
willow seem readily adaptable to these conditions. Successful
revegetation seems likely. Expertise from the Forest Service

Research Station in Logan is recommended to determine proper soil
ammendments, etc.

Slopes of the dump and tailings are immediately adjacent to the creek
and need to be stabilizer
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No. 13 Off-road vehicle traffic on the tailings is looseninp surface

material and adding sediment to American Fork Creek. This area
should be closed to off-road vehicle use immediately.

No. 14 Miller Hill, another mine in American Fork Canyon, may be
contributing similar problems to the Pacific. This property belongs
to the Forest Service. It should be examined and future use or
treatment of it should he determined.



No.

15

There are several abandoned and active properties in American Fork
Canyon that are possibly contributing to water quality degradation.
These should be examined by the Forest Service and/or the State to
determine their status.

American Fork Canyon and its tributaries have high scenic and

recreational values and mine operating plans should reflect
desired conditions after mining.

future
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On May 30, 1989, I visited the Pacific Mine, the Lower Bog Mine, and the Mary
Ellen Gulch Mines in American Fork Canyon. I was with Paul Skabelund of the
SO and two employees of the State of Utah. All of these mines have been
inactive for a long time.

The existing water effluent from these mines is not good quality water. Paul

Skabelund's data from BYU indicated that these mine effluents are high in one

or more of lead, cadmium, or zinc. On the other hand, it is important to note
that there are fish in the river only a short distance downstream from any of

these mines. The benthic organisms in the streams may suffer a decline during
the late summer season.

The Lower Bog Mine is apparently entirely on the Uinta National Forest, but
both the Pacific and Mary Ellen Gulch Mines have a mixed federal-private
ownership. On these two mines, less than half of the effected area is on

-t National Forest land. This mixed ownership situation probably means that the
State of Utah would have to be an active partner if a significant cleanup
effort is to be made. The State may have to put legal pressure on the private
landowners to spend money to clean up their land. In my view, that is
extremely unlikely. Even though these mine water discharges are in violation
of State water quality standards, there is little likelihood that the State
will act to bring these waters back into compliance with the standards. This
is due to the facts that the mine discharges predate the water quality
standards law; the mine discharges are in compliance with the State
non—-degradation clause; and the existing mine discharge is just not all that
bad.

The adit flow from the Lower Bog Mine could be collected, piped a short
distance, and run through an artifically constructed wetlands. Properly done
this treatment could result in improved water quality flowing from the adit to
the American Fork River. However, this would be expensive due to the steep
rocky terrain, the need to build individual wetland cells, and the need to
make significant improvements to the exigting road. I estimate the costs at
about B40 to B75 thbusand.

From a technical fiewpoint. both the Pacific a.d Mary Ellem Gulch Mines can be
cleaned up and stabilized. It would be expensive, $40 to $65 thousand on the
Pacific and b1 to 52 million on the Mary Ellen Gulch.

These costs make it doubtful that the potential 1nbroveneut in water quality
is worth the cost. However, I do believe that we can affect some material
increase in water quality at a relatively low cost by taking steps to keep
adit flows or other surface waters from flowing over or through tailings and
waste rock piles. This could be done by gathering up these surface waters and
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Forest Supervisor, Uinta NF 2

f'.'\ putting them into concrete ditches or plastic pipes and taking them directly
to the river. This would prevent further deterioration of surface water
quality and would be a useful step at a reasonable cost--a few thousands of
dollars at the Pacific Mine and perhaps B25 thousand at the Mary Ellen Mines.
I would suggest that you might consider this action as a fishery improvement
project. A hindrance to this mitigation is the mixed ownership; we do not
control the lands around these adits.

Every year all of these sites are loosing significant amounts of tailings and
waste rock dust through wind erosion.

CONCLUSION AND RECOMMENDATION

We are in a poor position to initiate any cleanup action at the Pacific Mine
or the Mary Ellen Gulch Mines because of the ownership situation and the
relatively innocuous nature of the problem. On the other hand, it would be
useful and relatively cheap to pipe the adit water across the contaminated
tailings and waste rock piles. Perhaps that could be done to improve the
fisheries.

I recommend that you take no action at the Lower Bog Mine since this mine is a
very minor contributor to the overall water quality problems in the North Fork
of the American Fork River.

A1/ % ) 77

=% EUGENE E. FARMER
West-Wide Reclamation
Specialist

cc:
RW - Stender
MAM - Farmer
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Reply to: 2800

Minergle—Related Nonpoint Pollublion Asatewent
Needs--Faderal Fucilitics Compliance Froaram
(Your Ttr. 1/728)

Sub ject:

Te: Regiomnal Forester

We discussed our needs with Gene Formes ard determiced that the Uinls will
provide updaled wo. bLohioetg for mining colelsd pocje bz ot boic: .
Uinta received $28,.000 of Clezn Water Act funding this fizcal year to =t
the potential problems at tining cslated cites. EOAh dlete Ywwiz, we plat
determine the water gquality impacts at the follcuing:

whis

I. Pacific Hine

2. Mary E172n Bulch Mining Area

. Miller Hi1l NHine

4. Eogc Mine

$. HMorth Oakbrush Mine

6. Harker Mine

7o o Bingelld ¥ine

2. Red Ledges Mine s
9. Lost Josephine Minwe

will also address whether correctivee action is neocded, whal

.
the  =mituzbian,  sod ensy  estimatos
!

These studies
anything sheuld Le done Lo cornect
taking corrective action.

s/ Don T. Nebeker

DON T. NEBEKER

_ Forest Supervisor
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State of Utah

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING

355 Wes! North Temple
Dee C Hansen
Executve [Nrarter 3 Triad Center, Suite 350
Dianne R Nickson, PhD. Safl Lake City, Utah B4180-1203
g Dirertnr 801.538-5340

Norman H Bangerter
Gowermor

August 7, 1990

Mr. Paul Skablund
Uinta National Forest
100 North 88 West
Provo, Utah 84601

Dear Mr. Skablund:

The Utah Abandoned Mine Reclamation Program is concerned with mitigating
physical hazards to the public health and safety that occur on abandoned mine
sites. HKe would be able to provide you with plans and specifications for
typical closure techniques to secure abandoned mine portals and other work
specifications for earthwork, demolition, etc. Possibly a staff member could
discuss with you how to draw up reclamation plans for particular sites.

If health hazards are present due to toxic substances, the Utah
Department of Health, Environmental Health section, usually takes
responsibility.

Possible solutions to the Pacific and Mary Ellen Gulch mines, where
extensive tailings dumps are present would be to: 1) route runoff around the
dumps and try to stabilize the dumps in place, or 2) remove the dump materials
to a lower precipitation site. Removing the dumps would be expensive,
logistically difficult and could aggravate the problems present by introducing
oxygen Into the system. Off-road vehicle use should be prevented at the
Pacific Mine tallings area.

From the information in Dr. Merritt's report, elevated levels of cadmium,
copper, lead and zinc are present but confined somewhat to localized areas
within a mile of the discharge point. Methods to Tower these levels are
generally prohibitively expensive. It does appear that some of the parameters
sampled, particularly copper, lead and zinc increase substantially after
flowing through the dump material. Thus, I would recommend preventing, as
much as possible, all runoff from flowing over or through the dump.

Please call me 1f you would 1ike to discuss this further. I would
appreciate it if you would keep me Informed about the progress of this project.

Sincerely,
(Ko o) Aresl—
Lucia Malin®
Senior Reclamation Specialist
-w—-—nm
AMBO6/186




State of Utah
DEPARTMENT OF HEALTH
DIVISION OF ENVIRONMENTAL HEALTH

208 North 1480 Wesi
Fxrewsive Dhrewe & P-O. Box 18600
Kenorth L Alkema Sal Lake City, Ltan 84118-0690
hresor (801) 538-8121

August 8, 1990

Mr. Paul H. Skabelund
Uinta National Forest
88 North 100 West
Provo, Ut 84603

*RE: American Fork River Water Quality

Dear Mr. Skabelund:

This letter is in response to your request for assistance in planning for possible mitigation of
water quality problems in the North Fork drainage of the American Fork River. Water quality
impairments associated with mine water drainages and mine tailings have been identified on
patented and U.S. Forest Service Lands.

Data have shown that impacts are generally localized around water flowing from adits and across
tailings piles and cause elevated concentrations of some heavy metals including cadmium, zinc,
and lead. Unstabilized tailings piles appear to be the primary cause as metals are dissolved and
carried downstream. Substantial dilution at the main stem of the North Fork reduces
concentrations and thus reduces the impacts. However, slight impainments have been
demonstrated in macroinvertebrate populations and water chemistry samples.

Our primary concem in this drainage is the protection of water quality and public health along
the main stem of North Fork which is a high public use system. As mitigation is planned, it
would seem appropriate to stabilize tailings piles adjacent to the stream which are subject to
runoff and erosion. Secondary measures could include the diversion of mine drainage away from
the tailings, and the construction of wetlands to reduce sediment and metals loads to receiving
streams.
\

Attempts should be made during the planning phase to identify and contact patent holders within
the drainage system and determine if cooperative agreements can be established. Without such
contacts, any attempts at mitigation may only partially succeed since mine flow often originates
on these private land holdings.

05 i o A e 1.0 Sl N 1 B



We would like to remain involved in your planning process as well as assist, as resources allow,
A in additional data collection and analysis including water quality parameters, fish tissue analysis,
and macroinvertebrate community studies. Please contact Reed Obemudorfer of my staff at
‘ 538-6146 for additional information.

Sincerely,

4 ¢ 04.

Don A. Ostler, P.E., Director
Bureau of Water Pollution Control

RYO:pb
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UINTA NATIONAL FOREST i 4
JUL 9 1991 ACTION ACTIO®
RIGHT OF ENTRY CONSENT —FS8 wLe
(' TO THE PACIFIC MINE SITE —SEC___ Tpar—
: —AO —Ccup
by s ’ff:ﬂ — __PERS__
— s s Y
Euro-Nevada Mining Company - aé;
W. Dan Proctor-Agent —R&L___ oist X
R — -
— T £ Pt IF

I, the undersigned, W. Dan Proctor as agent for the . Euro-
Nevada Mining Company, do hereby consent to the study and
determination of hazards to the publics health, safety and
general welfare at the site known as the Pacific Mine by the Utah
Division of 0il, Gas & Mining, Department of Natural Resources

(Division) and its agents, employees or contractors.

The Pacific Mine site is particularly described as in the:

SE4 of Section 22 (unsurveyed), Township 3 South, Range 3
East, SLBM.

The Division expressly assumes liability for any and all
injuries sustained by its employees. Furthermore, the Division
expressly waives liability of the Landowner for any and all
injuries sustained by Division employees. o

(i Except as herein set forth in this right of entry consent,
neither the Division nor Landowner shall undertake any activity,
either expressed or implied, nor make any representation which
purports to bind the other.

It is expressly understood that all costs incurred for
studies and tests shall be the sole liability of the Division._

This consent will expire December 31, 1993.

Dated this 9 7‘“.—/ day of Ei E:g“(—- ,.:I.QEW

DIVISION OF OIL, GAS & MINING Euro-Nevada Mining Co.
By: @""’Q’\- By:
Name: SO Name:__W. Dan Proctor

Title: _ Landowner/Adent




Euro-Nevada Mining Corporation, Inc.

' 6121 Lakeside Drive, Sulte 240
Reno, Nevoda 89511
(702) 825-8890 / Fox (702) 825-4994

October 4, 1991

Mr. Robert R. Easton

District Ranger

United States Forest Service
Pleasant Grove Ranger District
P. O. Box 228

Pleasant Grove, Utah 84062

Re: Reclamation Measures in the Vicinity of the Pacific Mine

Dear Mr., Easton:

Thank you for your letter of September 24, 1891 regarding the rehabilitation of
certain matters in the vicinity of the Pacific Mine. We have discussed your letter with Mr.
W. Dan Proctor, and have this date authorized him to undertake the measures requested
in'your letter. We have asked Mr. Proctor to complete this work before winter sets into
the area and to provide us with a report upon completion. We will provide you with a
copy of the report and, at that time, request that you inspect the property and provide us
with your acceptance of the work. Of course, should you have any questions or
additional concerns, please contact us at your convenience. We thank you for keeping

us informed.

Very truly yours,
M. Craig Haase RECEIVED
Executive Vice President Pleasant Grove Fanger District
: w10 7 1991
cc.  Mr. W. Dan Proctor - .,5_.{
Mr. Pierre Lassonde {on 2 ;rg i
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20 Eglinton Avenue West, Sulte 1900, Box 2005, Toronto, Ontario M4R 1K8
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State of Utah

DEPARTMENT OF NATURAL RESOURCES

P DIVISION OF OIL, GAS AND MINING

Dee G H 355 West North Termple
[ TR — 3 Trind Center, Suite 350

Dianne R Nielson, Ph.D San Lake City, Utah 84180-1203
Lo Dvreciar 801 -538-5340

August 7, 1990

Mr. Paul Skablund
Uinta National Forest
100 North 88 West
Provo, Utah 84601

Dear Mr. Skablund:

The Utah Abandoned Mine Reclamation Program is concerned with mitigating
physical hazards to the public health and safety that occur on abandoned mine
sites. We would be able to provide you with plans and specifications for
typical closure techniques to secure abandoned mine portals and other work
specifications for earthwork, demolition, etc. Possibly a staff member could
discuss with you how to draw up reclamation plans for particular sites.

If health hazards are present due to toxic substances, the Utah
Department of Health, Environmental Health section, usually takes
responsibility.

Possible solutions to the Pacific and Mary Ellen Gulch mines, where
extensive tailings dumps are present would be to: 1) route runoff around the
dumps and try to stabilize the dumps in place, or 2) remove the dump materials
to a lower precipitation site. Removing the dumps would be expensive,
logistically difficult and could aggravate the problems present by Introducing
oxygen into the system. Off-road vehicle use should be prevented at the
Pacific Mine tailings area.

From the information in Dr. Merritt's report, elevated Tevels of cadmium,
copper, lead and zinc are present but confined somewhat to localized areas
within a mile of the discharge point. Methods to lower these levels are
generally prohibitively expensive. It does appear that some of the parameters
sampled, particularly copper, lead and zinc increase substantially after
flowing through the dump material. Thus, I would recommend preventing, as
much as possible, all runoff from flowing over or through the dump.

Please call me Mf you would like to discuss this further. I would
appreciate it if you would keep me informed about the progress of this project.

Sincerely,
(Koo A1l

Lucia Malin-
Senior Reclamation Specialist
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—~ PARTICIPATING AGREEMENT
between
THE UTAH DIVISION OF OIL, GAS & MINING
and

THE USDA FOREST SERVICE, UINTA NATIONAL FOREST

THIS AGREEMENT is made and entered into by and between the
Utah Division of 0il, Gas and Mining (Division, also known as
the cooperator) under state and federal law and implementing
regulations (Section 40-10-1 et seq. U.C.A. and P.L. 95-87,
and the USDA Forest Service (FS), under the provisions of the
Act of December 12, 1975, 16 U.S.C. 565A.

WITNESSETH:

WHEREAS, the Division is the designated state agency
responsible for implementation of a statewide program for the
reclamation of abandoned mines, and

WHEREAS, both parties are interested in the conservation of
our nation's natural resources, and inasmuch as that interest
extends to the protection and management of lands that are
threatened by the adverse effects of abandoned mines, and

WHEREAS, the abandoned Pacific Mine, the Lower Bog Mine, the
Miller Hill Drain Tunnel site, the Mary Ellen Gulch Mine and
other smaller unnamed sites in American Fork Canyon are FS
Region 4 areas of concern for the abatement of pollution in
the Wasatch Mountains of Utah, and

WHEREAS, the Uinta National Forest contains a number of acres
of mineral mine wastes from these abandoned mines which have
high levels of lead, zinc, cadmium and other heavy metals,
causing highly acidic drainage to enter the American Fork
River, and

WHEREAS, to manage and protect the lands and waters in the
vicinity of abandoned mines, their effects need to be studied
and remedies need to be proposed, and

WHEREAS, it is mutually advantageous to the parties herein to
share in the study and correction of abandoned mine impacts on
the environment and propose remedies for affected areas within
the Uinta National Forest and publish a report thereon.

NOW THEREFORE, in consideration of the above, the parties
agree to cooperate on a reclamation project the total direct
value of which is estimated at $4,750, to be equally divided
between the parties as shown in the Attachment.
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Agreement

A. THE FS SHALL:

1. Provide initial advice and assistance as needed to
formulate and meet project objectives.

2. Provide aerial photography and other supplies at
their (FS) costs to meet project needs efficiently.

3. Reimburse the Division for the cost of the project,
up to $2,375 as provided for in the attached
financial project plan, upon delivery of the
completed report and upon receipt of an itemized
listing of project expenditures. Advance payments
shall not be made. '

4. Designate Paul H. B8kabelund or his designated
replacement to represent its interest in this
effort.

wn

Provide the Division with permission to study the
areas, of abandoned mine problems which it manages,
G for solutions to the acid mine drainage problems.

B. THE DIVISION SHALL: °

1. Provide manpower, equipment and supplies through its
Abandoned Mine Reclamation Program to complete the
selection and management of abandoned mine
invastigation and remediation proposals as outlined
in the project work plan.

2. Provide funding and services up to $7,886 as shown
in the attached financial project plan for
completion of the project as outlined in the project
work plan.

i 3. Prepare and present to the FS a report that

i summarizes the results of the field investigations

| and proposes plans and cost estimates for
remelliation of the abandoned mine problems as
outlined in this agreement.

4. Be alert to the presence of other abandoned mine
problems known or suspe.ced to exist on the Uinta
National Forest in the process of performing the
| work plan.

.
ey ——— vt i il s i M il b N RN e i S e L0
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Page 3
Agreement

Provide the Uinta National Forest with any other
information collected incidental to the completion
of this project.

Designate Mary Ann Wright or her replacement as the
Division employee responsible for carrying out its
part of this agreement.

Bill the Forest Service upon completion of the
project.

Coordinate with any landowners as necessary to
obtain permission to enter and study the past
effects of abandoned mine lands on private lands
adjacent to the FS lands.

Coordinate with other state agencies as necessary to
accomplish the proposed work.

Give USDA Forest Service or the Comptroller General,
through any authorized representative, access to and
right tr examine all records, books, papers or
documents related to the award.

The work under this agreement shall be completed no
lgter than December 31, 1992.

The FS and the Division shall work together to reach
a mutually acceptable reclamation plan for the
American Fork sites.

The FS or the Division, in writing, may terminate
the agreement in whole, or in part, at any time
before the date of expiration, whenever it is
determined that the other party has materially
failed to comply with the conditions of this
agreement. The other party shall not incur any new
obligations for the terminated portion of the
agreement after the effective date, and shall cancel
as many obligations as is possible. Full credit
shall be allowed for the FS s-are of the obligations
incvrred to the effective date and all non-
cancelable, properly incurred obligations by the
cooperating party (Division) prior to termination.
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Agreenment

4.
L

i

| 6.
b
B.

Any monies that are payable from the United States
under this agreement to any person or legal entity
not an agency or subdivision of a State or local
government may be subject to administrative offset
for the collection of any debt the person or legal
entity owes to the United States. Information on
the person's or legal entity's responsibility for a
commercial debt owed the United States shall be
disclosed to consumer or commercial credit reporting
agencies.

The cooperator (Division) shall comply with Title VI
of the Civil Rights Act of 1964, that no person in
the United States shall, on the ground of race,
color, handicap or national origin, be excluded fronm
participation, be denied the benefits of, or be
otherwise subjected to discrimination under any
program or activity for which the recipient receives
Federal financial assistance and will immediately
take any measures necessary to effectuate this
agreement.

Improvements placed on National Forest land at the
direction of either of the parties, shall thereupon
become the property of the United States, and shall
be subject to the same regulations and
administration of the FS as all other National
Forest improvements of a similar nature.

This agreement in no way restricts the FS from
participating with other public or private agencies,
organizations, and individuals or from accepting
contributions and/or gifts for the improvement,
development, administration, operation and
preservation of this or any other project.

No part of this agreement shall entitle the
cooperator (Division) to any share or interest in
the ‘project other than the right to use and enjoy
the same under the exis? ‘ng regulations of the FS.

Mﬂ&m—m S



iy —— o R

Page 5
N\  Agreement

10.

11.

12,

92 1362

No member of, or Delegate to Congress, shall be
admitted to any share or part of this agreement, or
any benefits that may arise therefrom; but this
provision shall not be construed to extend to this
agreement if made to a cooperation for its general
benefit.

Nothing herein shall be considered as obligating the
FS to expend or as involving the United States in
any contract or other obligations for the future
payment of money in excess of appropriations
authorized by law and administratively allocated for
this work.

Persons provided as contributed labor under this
agreement shall be considered as federal employees
for the purposes of tort claims and compensation
for work injuries.

This agreement may be revised as necessary by mutual
consent of both parties, by the issuance of a
written amendment, signed and dated by both parties.
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Page &
Agreement

The parties hereto have executed this agreement as of the last
date written below:

DIVISION OF OIL,GAS & MINING USDA FOREST SERVICE

By: {%?L‘?’ .‘zﬂ"ﬂ;
Date: 2[’ ~7 ?/

DEPARTMENT OF NATURAL RESOURCES

e el L

Dee C. Hansen
Executive Director

DIVISION OF OIL, GAS & MINING

Ro! s, Budget O

DIVISION OF FINANCE

Director
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~ Agreement Attachment

Page 1

PHASE I

Task 1

Task 2

Task 3

PHASE II

AMERICAN FORK CANYON ABANDONED MINE STUDY
MOA PROJECT BUDGET AND PLAN

Contracted hydrologic analysis: Site analyses for three
sites.

Hydrologist 20 hours @ $50/hour $1,000
Technician 25 hours @ $25/hour $ 625
Travel lump sum $1,000
Supplies and equipment lump sum $ 400

Contracted hydrologic design effectiveness: Application
of technology assessment, design and cost proposal
development.

Hydrologist 20 hours @ $50/hour $1,000

Drafter ] 5 hours @ $25/hour $ 125

Hydrologic analysis report.

Hydrologist 8 hours @$50/hour I o
Clerical 10 hours @ $20/hour $ 200
TOTAL $4,750

USFS and Division coordination to reach an acceptable reclamation
plan.




92 1362
H Agreement Attachment
) . Page 2
"z
! PHASE III
Task 4 Division design and construction specification
development.
Program Administrator 60 hours @%$20/hour $1,200
Sr Reclamation Spec'lst 160 hours €13/hour $2,080
Clerical 20 hours €8/hour $_160
BEUBTOTAL $3,440
Benefits e 33% $1,135
Travel lump sum $ 250
Other Direct $ -0-
Current Expense - 15% of Salaries & Benefits $ 686
—~ ($4,575)
! TOTAL $5,511
PHASE IV
Review by both parties and implementation of plan.

@




Agreement Attachment
Page 3

BUDGET SUMMARY

FOREST SERVICE CONTRIBUTION
Value of contributed labor

50% share of contracted costa1

SUBTOTAL $3,375
DIVISION CONTRIBUTION -

Value of contributed labor

50% share of contracted costs

SUBTOTAL $7,886
PROJECT TOTAL

Total FS Share 50 % of Direct Consulting Costs
Division Share 50 % of Direct Consulting Costs

92 1362

$1,000
$2,375

$5,511

$2,375

$11,261

'Estimated payment to the Division. Reimbursement will be
made only upon actual expenses incurred by the Division, not to
exceed estimated payment.
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BUDGET SUMMARY

FOREST SERVICE CONTRIBUTION
Value of contributed labor

50% share of contracted costs1

SUBTOTAL $3,375
DIVISION CONTRIBUTION :

Value of contributed labor

50% share of contracted costs

SUBTOTAL $7,886
PROJECT TOTAL

-

Total FS Share 50 $ of Direct Consulting Costs
Division Share 50 % of Direct Consulting Costs

92 1362

$1,000

$2,375

$5,511
$2,375

$11,261

'Estimated payment to the Division. Reimbursement will be
made only upon actual expenses incurred by the Division, not to

exceed estimated payment.
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American Fork Hydrology Contract

Page 8

c.1

C.1.2

cl1.3

C.1l.4

ATTACHMENT C
SCOPE OF WORK \

GENERAL: The Scope of Work includes a hydrologlcal
analysis of water quality assoclated with three metal
mine sites; development of design recommendations with
cost proposals, to reduce impacts of mine water entering
the American Fork River, and preparation of a
hydrological report discussing the water quality analysis
and the preferred design recommendation. Each segment of
the WORK is divided intc the following Tasks:

Task I Hydrological Analysis (water quality)

Task II  Hydrological Design: Application of
technology assessment, design and cost
proposal development

Task III Hydrological Re;ﬁ'ort, Recommended Design

THE WORK: The objective of the WORK is: 1I) to conduct
a hydrological analysis (water guality) to determine
impacts of mine water to off site water sources; II)
based on Task I findings, develop a ruite®'low cost,
aesthetically pleasing, and hydrologica’ . stable design
recommendations, with cost proposals; and III) submit a
written nydsuvlugleal zecport disocuceing the analysaes
performed, data collected and results obtained as well as
preferred design recommendations,

If technical deficiencies or engineering related problems
are encountered within the Scope of Work and technical
specifications during future bidding or construction
activity, tlie OWNER will require further information or
verification of assumptions from the CONTRACTOR. It is
expected that if such deficiencies are found, the
CONTRACTOR will act to alleviate and resolve any
conflioting, missing or unsubstantiated information found
within the Construction Specificaticns.

It is not the intent of the OWNER to bind the CONTRACTOR
to work not included as part of the WORK. The intent of
the OWNER is to require the CONTRACTOR to complete the
specifications uccurately and in the detail sufficient to
perform the construction work,

Ma8Y ©1YZ iUIU M, uus




Lidotone & Anderson, Inc,
American Fork Hydrology Contract

Page 9

Cc.2

C.3.1

C.4

c-‘il

JASK I - HXDROLOGICAL ANALYSIS., WATER QUALITY

The purpose of Task I 1s to conduct the necessary
hydrological analyses to determine the current water
quality conditions at the Pacific Mine, Mary Ellen Gulen,
and the Lower Bog Mine and their associlated impacts to
the American Fork Rivaer. This will involve sampling for
the following Total metals: arsenic, barium, cadmium,
chromium, lead, mercury, nitrate (as N), selenium,
silver, copper, iron, manganese, sulfate, zinc, and total
dissolved solids (TDS). Additionally, the following
field measurements will be taken: pH, conductivity,
dissolved oxygen, temperature, color and rate of flow.
Samples will be taken at the following locations: A)
portal openings (3 samples); B) as water leaves the
tailings piles (3 samples); C€) at the beaver pond
adjacent to the Pacific Mine (2 samples); D) locations
above and below mine sites along the American Fork River
(3 samples). It is estimated that eleven points will be
sampled during the low flow period. Exact sampling
points will be identified on a guad map of the area.

TASK 11 = HYDROLOGIC DESIGN, APPLICATION OF TECHNOLOGY
ASSESIMENT, COST PROPOSAL

CONTRACTOR will prepare a suite of site specific design
alternatives based on TASK I findings to reduce the
impacts of mine water entering the American Fork River.
Low cost and an aesthetic, natural appearance are
oritical design factors in addition to effective
performance.

Structural design specifications of the recommended
design will be presented in a manner to fit the OWNER'’s
contract bid specifications.

TASK III - HYDROLOGICAL ANALYSIS REPORT, DESIGN
RECOMMENDATIONS

CONTRACTOR will submit to the OWNER a written report
AlSCUSS1Nng Tl Oyurvivygleal Lladlage; (Teel L), desdgn

_options, with associated costs (Task II), and the

recommended design, containing, if necessary, formatted
Technical Specifications and Site Specific Requirements,
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Lidstone & Anderson, Inc.
American Fork Hydrology Contract

Page 10

C.4.2

C.4.3

C.4.4

D.1

P11

D,1.2

D.2

D.2.1

CONTRACTOR  will provide these site specific

specifications to be compatible with the 0300 Section
format used by the OWNER. When the WORK epecifiled is nat

work praviousli conducted by the OWNER, CONTRACTOR will
provide technlical directions, in standard ASTM or
comparable format and compatible with the 0200 Section
format used by the OWNER., As part of the WORK
Specifications, the following is included as part of the
WORK: d

Detailed areas for specific construction and grading will
be drawn at a scale and with contour intervals as
appropriate and approved by the OWNER.

When 85% of the final design WORK is complete, CONTRACTOR
will accompany the OWNER’S representative to the project
site for the purpose of field verification of the design
plans.

End of Attachment C

ATTACHMENT D
SCHEDULE OF PRICES & COST SHEETS

EIXED NOT-TO-EXCEED PRICE AMOUNT

COHTRACTOR hereby agroos €O POXrLorm ThRS WINK, ‘I'axsk T, TT,
and III, as described in this Agreement and the OWNER
agrees TO pay CONTRACTOR lu Llie amount not to cucood

4,750,00 for sald WORK, as a FIXED NOT-TO~-EXCEED
AMOUNT.

OWNER shall pay amounts invoiced only at UNIT COST PRICES
submitted by the CONTRACTOR on a regular basis.

UNIT COST PRICES
Unit prices provided by the CONTRACTOR and approved by

the OWNER are attached to and cons’dered part of this
agreement. These are considered UNIT COST PRICES for

each line item and the FIXED NOT-TO-E}CEED PRICE for the
total sum of all items contained in ...e WORK.

A vl R = L i e MR el
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Lidstone & Anderson, Inc.
American Fork Hydrology Contract
Page 11
D.2.2 COST SUMMARY SHEETS
D.2.3 The following cost summary sheets were completed from
information supplied by the CONTRACTOR in negotiations
with the OWNER and are binding as part of the AGREEMENT
upon execution.
D.2.4 TOTAL FIXED-PRICE COST
Task 1 HYDROLOGICAL ANALYSIS, WATER QUALITY $3,025.00
Task II
Task III
Total Fixed Not-To-Exceed Price $4,750.00
D.2.5 BREAKDOWN OF COSTS BY TASK
LN Thon 2 UMEROLOATCAT ANALYATS. WATER QUALITY
— iten Unite Rate Extension
Hydrologist 20 hr 5§50 §1,000.00
Technic: 25 hr $25 $ 625,00
Eztv;i" Lia s iuﬂp aum $1,000,00
A oum
ﬂn!gi DPask I T 2 83,025.00

TACK 3L =  mriauesIsc DESIION, APEREIOATEION OF _TEOUNQIAGY ASSESSMENT,
COST PROPOSALS

Ztem Units Rate Extenglon
Hydrologlst 20 hr $50 $1,000.00
Drafter 5 hr §25 $ 125.00
Total Task II §1,125.00
TASK IIX

Item Units Rate Extension
H{dro ist 8 hr §50 s 400.00
Clerica 10 hr §20 5 200.00
Total Task III $ 600.00
IOTAL ALL TALXS $4,750.00Q

End of Attachment D
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Lidstone & Anderson, Inc.

American Fork Hydrology Contract

Page 12

E.1.1

F.1

F.2

F.3

ATTACHMENT E
TIME SCHEDULE

\

IIME SCHEDULR: Ochedulo is sghown in Attachment E.1.1 in
calendar form, on a dally schedule, the activities
required for the WORK described in this Agreement for
each activity based on actual start date for the WORK.

Constraints and float allowed for in the calendar are
identified and explained for in the schedule,
Considerations for weather, access and normal delays are
accounted for in these constraints. Deviations from this

schedule must be approved in writing by OWNER., All
dellrecaklese aws dus by Rugnat 11, 1969,

June = July - Auqust
Task I 1 = 20
Task IX 1 = 31

Task III i = 3%

End of Attachment E

ATTACHMENT F
SERVICES AND FACILITIES PROVIDED BY OWNER

OWNER shall provide the following services for the
CONTRACTOR with respect to the WORK required:

Any site-specific information that the OWNER has that
would be helpful to the CONTRACTOR in accomplishing the
WORK.

OWNER'S representativ~ will be available to accompany the
CONTRACTOR to facilitate location of the site features,
assist with sample collection, collaborate on design, and
respond to questions.
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Lidstone & Anderson, Inc.
American Fork Hydrology Contract
Page 13

Access to resources in the OWNERS possession that may ald
in the completion of the WORK, such asg:

a) All project and site files, project correspondenca,
slides, photographs, and any maps relating to the
project area.

Funds for the analysis of water samples at the State of
Utah Water Laboratory will be the responsibility of the
OWNER and are not included in this contract amount.

End of Attachment F

ATTACHMENT G

AMENDMENTS TO THE AGREEMENT

OWNER shall require amendmente to the Agreement to be in
the form of a change order, signed by both parties and
similar in form to the change order shown in this
Attachment.

Change orders shall become attached o and part of the

eement under the terms of the Agreement with changes
as stipulated on the change order and shall not release
the CONTRACTOR from any other terms or conditions that
apply and are a part of the Agreement.

End of Attachment G




> S B Q‘ \lf“
e o

%

;;1

I\\
-

-
-

—

o

BUITMTIN & &0 TN ATH




s
" o™ |State of Utah
o~ ° DEPARTMENT OF NATURAL RESOURCES

s S DIVISION OF OIL, GAS AND MINING

mcr“: 355 West North Temple
N Exeeutr 3 Triad Canier, Suite 350

nu-nhu:: Saf Lake City, Ulah 841801203 January 20, 1993

ramon [nrecias B01-538-5340
Mr. Paul Skabelund va At " T
Uinta National Forest UINTA NATIONAL FORES
88 West 100 North 2 re
Provo, Utah 84601 JA,N' 251253

ec:"D-2

Dear Mr. Skabelund:

Enclosed please find one bound original and one unbound copy
of Lidstone & Anderson’s American Fork Hydrology and Water
Quality Btudy. The report, in addition to supplementing the
earlier water guality work of Merritt, examines the geochemistry
of the area, identifies biological, geochemical, and hydrological
controls at each site, and develops mitigation alternatives and
recommendations. The report also acknowledges a need for further
data collection and analysis. Below I have attempted to
summarize the salient issues in the report.

ABIOTIC AND BIOTIC FACTORS

Two abiotic factors, geological and hydrological, are
operating to reduce the severity of the off site impacts of the
Pacific Mine, mines in Mary Ellen Gulch, and the Lower Bog Mine:
1) high buffering capacity due to a host rock rich in carbonates;
and 2) high dilution ratios, up to 33:1 at the Lower Bog Mine.
These factors result in a change in pH values measured at the
mine portals and downstream of 5.1 to 7.52 at the Lower Bog Mine,
6.5 to 8.02 at the Pacific Mine, and 6.95 to 7.95 at Mary Ellen
Gulch.

The beaver pond at the Pacific mine appears to play a
significant biotic role in removing trace elements from the
portal effluent, specifically, zinc, cadmium, and lead. The
effectiveness of the beaver pond clearly identifies its potential
role in any reclamation activity undertaken at the Pacific Mine

MITIGATION ALTERNATIVES

Pacific Mine

Based on the analysis of the data collected, reclamation at
the Pacific mine is the highest priority. Two sources of
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These problems could be addressed in two or three phases. Phase
one would route all portal drainage off the tailings pile and via
a riprap ditch into the beaver pond. K Phase two would isolate,
recontour and treat, topsoil, and revegetate the tailings dumps.
A third phase would develop a wetland above the beaver dam to
provide additional treatment to the portal effluent if water
sampling after completion of phase one indicated a decrease in
the ability of the beaver pond to treat the portal discharge
adequately.

Lower Bog Mine

.Due-to -the inaccessibility of the Lower Bog mine, the
limited magnitude of the problem it presents, and the high
dilution ratio (33:1), no reclamation action is recommended.

Mary Ellen Gulch Mines

A _suite of problems exist at the Mary Ellen Gulch site
ranging from trace metal contamination in the creek to active
mining exploration in the Belorophan mine and at the Yankee
dumps. Samples taken in Mary 'Ellen Creek identified
contamination but an insufficient number of samples were
collected to fully characterize the source. The sample
identified as AF#7 taken from the most northerly portal on the
mine bench did not show elevated metals except for zinc,
suggesting some other source of contamination exists. This could
possibly be from the tailings piles or the mining activity
occurring at the Belorophan mine. The Utah Division of 0il, Gas
and Mining’s Minerals Program issued a Small Mining Operations
permit for the "Yankee Project" in August of 1992, after we
noticed mining activity taking place while sampling in the area.
The operator, James Warr, was advised by DOGM’s Minerals Program
in a July 27, 1992 letter of the following issues: 1) that the
Forest Service was very concerned about any off site impacts to
Mary Ellen Creek and surrounding areas; 2) that if old workings
were developed a UPDES permit would be reguired from the Division
of Water Quality; and 3) that the mine dumps had been placed on
the CERCLIS list and that the operators might be responsible for
some expensive CERCLA cleanup.

Due to the complex.ty of the situation at the Mary Ellen
Gulch site, further study is warranted to identify the specific
source(s) of contamination and allow for some resolution to occur
with regards to the mining activity prior to developing
reclamation alternatives for this site.
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Miller Hill Tailings

Water sampling was not performed at this site. No portal
discharge is occurring, and the adverse effects are more a result
of erosive conditions along the toe of the pile during high water
stream flows. Tailings samples taken by the Forest Service and
analyzed by Utah State University Soil Testing Laboratory for
crop production/vegetation success are within the range for plant
establishment and growth. Revegetation, however, does not remedy
the problem that the location of the tailings presents to the
North Fork of American Fork. Based on the rather small areal
extent of the tailings pile and the ease of access, removal may
be the best alternative.

Utilizing the tailings as road surface material may be an
effective form of disposal. However, the following precautions
are warranted. Testing for total soluble metals is recommended.
Soluble metals leaving road surfaces during rain storms or as
snowmelt could be problematic and affect off site areas.
Spreading the tailings out over a large area (i.e. roadway) would
also increase the oxidation rate by increasing the surface area
of the tailings, as opposed to keeping the tailings confined as a
single deep pile. Tailings should be mixed with locally obtained
limestone material prior to placement as road surface. This
would continue to buffer the tailings material once in place on
the road surface. Finally, any road sites selected for tailings
placement should be situated away from water courses.

Using the report’s recommendations for the Pacific mine, I
will develop construction costs for the work phases. After you
have had time to review the report we can arrange for a meeting
to discuss the report and the direction the Forest Service wishes
to take in addressing the reclamation at these sites.

Sincerely,

Mark Mesch
Reclamation Specialist
Abandoned Mine Reclamation Program

MRM
Enclosures
WP.Skabelun.Let




() PART IV

Sample Results From Water, Soil, and Tailings

at the
\ Pacific Mine, Mary Ellen Gulch Mine and the Lower Bog Mine
' (cronological order)
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TABLE 2.14.2

NUMERIC CRITERIA FOR AQUATIC WILDLIFE

Parameter

Aquatic Wildlife
DAL AR ac ap
PHYSICAL
TOTAL DISSOLVED GASES (1) (1)
DISSOLVED OXYGEN (MG/L) (2)
30 DAY AVERAGE 6.5 5.5 5.0 5.0
7 DAY AVERAGE 9.5/5.0 6.0/4.0
1 DAY AVERAGE 8.0/4.0 5.0/3.0 3.0 3.0
MAX. TEMPERATURE (C) 20 27 27
MAX. TEMPERATURE CHANGE (C) 2 4 4
pH (RANGE) 6.5-9.0 6.5-9.0  6.5-9.0 6.5-9.0
TURBIDITY INCREASE (NTU) 10 10 15 15
METALS (3)
(ACID SOLUBLE, UG/L) (4)
ARSENIC (TRIVALENT)
4 DAY AVERAGE 190 190 190 190
1 HOUR AVERAGE 360 360 360 360
CADMIUM (5)
4 DAY AVERAGE 2 3 1.1 g 3 § 1.1
1 HOUR AVERAGE 3,9 3.9 3.9 3.9
CHROMIUM (HEXAVALENT)
4 DAY AVERACE 11 11 11 11
1 HOUR AVERAGE 16 16 16 16
CHROMIUM (TRIVALENT) (5)
& DAY AVERAGE 210 210 210 210
1 HOUR AVERAGE 1700 1700 1700 1700
COPPER (5)
4 DAY AVERAGE 12 - 12 12
1 HOUR AVERAGE 18 18 18 18
CYANIDE (FREE)
4 DAY AVERAGE 5.2 5.2 5.2
1 HOUR AVERAGE 22 22 22 22
TRON (MAXIMUM) 1000 _ 1000 1000 1000
LEAD (5) '
4 DAY AVERACE 3.2, 3.2 3.2 3.2
1 HOUR AVERAGE 82 82 a2, 82
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TABLE 2.14.2, CONTINUED

P
Parameter Aquatic Wildlife
: 3A 38 ic D

HETALS (CONTINUED)
(ACID SOLUBLE, UG/L)

MERCURY
4 DAY AVERACE 0.012 0.012 0.012 0.012
1 HOUR AVERAGE 2.4 2.4 2.4 2.4
NICKEL (5)
4 DAY AVERAGE 160 160 160 160
1 HOUR AVERAGE 1400 1400 1400 1400
4 DAY AVERAGE 5.0 5.0 5.0 5.0
1 HOUR AVERAGE 20 20 20 20
SILVER
4 DAY AVERAGE 0.12 0.12 0.12
1 HOUR AVERAGE (5) 4.1 4.1 4.1 4.1
ZINC (5)
| 4 DAY AVERAGE 110 | 110 110 110
| 1 HOUR AVERAGE 120 120 120 120
s INORCANICS
= (MG/L) (3)
{ AMMONIA AS N (UN-IONIZED) (6)
; 4 DAY AVERAGE (6a) (6a)
i 1 HOUR AVERAGE (6b) (6b) (6b) (6b)
1 CHLORINE (TOTAL RESIDUAL) (7)
4 DAY AVERAGE 0.011 0.011
f 1 HOUR AVERAGE 0.019 0.019 0.2 (8)
HYDROGEN SULFIDE
(UNDISSOCIATED, MAX. UG/L) 2.0 2.0 2.0 2.0
& PHENOL (MAXIMUM) 0.01 0.01 0.01 0.01 :
\
RADIOLOGICAL
(MAXIMUM pCi/L)
B ;
- CROSS ALPHA (9) 15 15 15 15

A
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: INVOICE 013860

UTAH STATE DEPARTMENT OF HEALTH
Office of Administrative Services

P
Bureau of Finance
P.0. Box 16700
Salt Lake City, Utah 84116-0700
U.S. DEPARTMENT OF AGRICULTURE _
NATIONAL FINANCE CENTER Date: September 1, 1988
PO BOX 60075 .
NEW ORLEANS LOUISIANA 70160 o
- — 3
QUANTITY DESCRIPTION PRICE AMOUNT
e —
LABORATORY TESTS PERFORMED:
7 ea. Water-S04, T HDNS, T ALK, TDS, Metals $95.00 $665.00
1 ea. Water-S04, T HDNS, As, Pb, T ALK, TDS, Cd, Zn 65.00 65.00
1l ea. Water-T ALK, As, Cu, Hg, TDS, Cd, Pb, Zn 75.00 75.00
1 ea. Water-504, T HDNS, As, Cu, Zn, T ALK, TDS, Cd, Pb 75.00 75.00
1 ea. ".ter‘*s) Cd, Cl.l, Zn. Pb 45,00 45.00
-
N
T Laboratory #s 8803932-8803942
TOTAL  AMOUNT DUE $925.00
PLEASE RETURN DUPLICATE COPY OF INVOICE WITH REMITTANCE.
s = 28

2815-2475-A30700
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NORTH FORK AMERICAN FORK ABOVE BoG Ming Scfe 27 /
ULNTA NATIONAL FOREST

88 W 100 N

PROVO Ul 88603

UTAH STATE HEALTH LABORAIORY
Environmental Chemistry Analysis Report

Description: NORIH FORK AMERICAN FORK nBOVE BOG MINE

Site 10: Source: 00
Cost Code: 3508
Lab Number: 8803937 Type: 04 Date of Review and QA Validation
Sample Date: 88/07/20 1lime: 10:25 lnorganic Review: 68/08/22
Tot. Cations: 4] Organic Keview:
Tot. Anions: 83 me/l Cations: 2.4 Radiochemistry Review:
i d lotal: 124 me/1l Anions: 2.4 Microbiology Review:
Laboratory finalyses
Sulfate 29 mg/l Tot. RAlk. 91l mg/L
1. Hardns. 115.1 mg/1 Tbs @ 1s0C 128 mg/1
I'-Arsenic <1.0 ug/l T-Barium 0.037 mg/l
T-Cadmium <1 ug/l T-Chromium <5.0 ug/1
I-Copper <20.0 ug/l T-Lron 0.16 mg/l
T—Lead £5.0 ug/1 I1-Manganes 24.0 ug/l
Mercury €0.2 ug/l T-Selenium <0.5 ug/l
1=Silver <2.0 ug/l1 I=¢inc 28.0 ug/1

]
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{ R-DATE/SAMPLE-NUMBER . : [ w/ ]
01’

UTAH STATE WATER QUALITY SYSTEM Jo27830039 .,
MONITORING RUN PROGRAM
MO”" ORING RUN: [ ]
STORET: [ ] SOURCE:[ ) cm}mv:[ ] USE:[ ] COST CODE:[ ]
' DESCRIPTION:[ Ner¥h fork Americewm Fvk cbove 39‘7 Ming ]
COLLECTOR: [PILAI[WICLIL I[HI[ 10SIKI[AI(BICEILLICVIINIIDIL 1T 10 IC 1]
DATE: [8]1[81[0]1[2](2]1[O] TIME:[}][ol(2]1(s]) TYPE:[ 1[ ]
Y Y M M D D
FIELD TESTS
TEMPERATURE: [11le]l.[0] CcO2: , £ 3638303
PH: [ J[&]-[7] DEPTH: I { S T ¥ ol B
D.0.: [ JL J.C ] <C1 RESID.: iy 0 ol gy
SP.COND. : (10 1C 3C JC 1L ] FLOW (MGD): N T
SP. GRAVITY: C J.C JL 1L 1 FLOW (GPM): L0 O 36,35
' TRANSPARENCY : A8 3-F 3 'ftom gors): . (-30 3030 30 34 30 31 3

SAMPLE BOTTLES NEEDED

.‘

en mavich 705, T-AUC, ARDNS, Soy

:
ToTAL METALS: (}] As, BA,CD,CE,CU/ FE/ Pﬁj M Hé S¢ A Fox
r / ){ -

>

FIELD COMMENTS: TAKE FLOW 3 wn 0 = 07 widtk = 56" ‘D.ﬁL;,y

-

€
~—
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ADIT OF LOWER boG Mine Sife # 2
ULNTA NATIONAL FORES|

88 W 100 N

PROVO Ur 84603

UlAH STATE HEALTH LABORAITORY
Environmental Chemistry Analysis Keport

Uescription: ADIT OF LOWER BOG MLNE

| Site IbL: Source: Q0
- Cost Code: 3508
- Lab Number: 8803945 Type: (611 Date of Keview and QA Validation
Sample Date: 88/07/20 Vlime: 11:3% Inorganic Review: B8/08/722
Tot. Cations: Urganic Review:
Anions: me/l Cations: Radiochemistry Review:
~_J;d lotal: me/l Anions: Microbiology Keview:
Laboratory Analyses
| I'-Arsenic 3.0 ug/l T-Cadmium ﬁ-gﬂffqg/‘l
I-Lead 5.0 ug/l T=4inc ?' .0"ug/1,




R-DATE/SNMPLE-NUMBER. . [ & = ]

01

UTAH STATE WATER QUALITY SYSTEM Jat 778300

. MONITORING RUN PROGRAM 2753003945
f  WORING RUN:[ ]

STORET: [ ] SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE:[ ]
DESCRIPTION:[ ADIT OF LOWER BOG MINE 1
COLLECTOR: [P1[AJWIILIC 1L I(SIKIMAIBILEILAIWWINIEILE 30 30 1L ]

DATE: [B][8l[0IL7]1(2][0] TIME:[11011C0310s]) TYPE:[ 1L 1

¥ Y M, MDD
FIELD TESTS

TEMPERATURE : [elle]. (o] Co2: L 1C 1C 10 1]
PH: [ J[s1.[2] DEPTH: [ 30 1C 1C J L ]
D.0.: L3831 C1l. RESID. : Lok 1C ]
. SP.COND. : £ 301030 3C 1L 1 FLOW (MGD): (1. [ 1L 1
SP. GRAVITY: C-3:0 J-31U0. FLOW (GPM): C1C1C 1C 1.C1
TRANSPARENCY : [ 1[ ).[-3 FLow (eFs): [ 3L IC 3C 3C 3C JC 1-1 1

SAMPLE BOTTLES NEEDED

Cﬁb\/ ,L DC‘ F'rgn:m /—)I’ur

7 Crad PetlES
-ps T-AL //@M5, S50y Acinlia

-
¢ sTRY:[f1 T
NUFRIENTS—E7F

b .
toraL metaLs:cf1 A9, €D, P53 2K

FIELD COMMENTS:  TAKE FLOW  Juwsp=:02 [.3'= width De. ,l.-{'L -.35!

A
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NORI'H FORK AMERICAN FORK BELOW LOWER BOG MINE Sife £ 3
ULNTA NATLIONAL FORES]
88 W 100 N

* PROVO ul 84603

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: NORVH FORK AMERLCAN FORK BELOW LOWER BOG MINE

Site 1D: Source: 00

Cost Code: 3508

Lab Number: 8803933 lype: (6] Date of Review and QA Validation
Sample Date: 88/07/20 Time: 11:50 Inorganic Review: 88/08/22
Tot. Cations: 35 Organic Review:

17> Anions: 74 me/l Cations: 2.0 Radiochemistry Review:

C ] lotal: 109 me/1l Anions: 2.1 Microbiology Review:
Laboratory Analyses

Sulfate 31 mg/l lot. Alk. 73 mg/l

1. Hardns. 96.9 mg/l 1S @ 180C 120 mg/1l
T-frsenic 2.5 uag/l T=Cadmium 1 ug/l

T-Lead <5.0 ug/1 1=Zinc 77.0 ug/l

)
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NORTH FORK AMERICAN FORK RIVER ABOVE PACLFIC sv&#sg
UINTA NATIONAL FORES

88 W 100 N -

PROVO Ul 84603

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: NORTH FORK AMERICAN FORK RIVER ABOVE PACLFIC

Site 1b: Source: 00

Cost Code: 3508

Lab Number: 6803939 Type: o4 Date of Review and QA Validation
Sample Date: 88/07/20 Time: 14:05 Ilnorganic Review: BB/08/22
Tot. Cations: 42 Organic Keview:

Tagt. Anions: 80 me/l Cations: 2.5 Radiochemistry Review:

: id Tetal: 122 me/l Anions: 2.4 Microbiology Keview:

ab Analyses

Sulfrate 18 mg/l lot. Alk, 104 mgrs1L

1. Hardns. 120.9 mg/l 1bs @ L8oC 130 mg/1,
T-Arsenic 1.0 ug/l T=Barium 0.044 wgrs1|
T-Cadmium <l ug/1 : T-Chromium <5.0 ug/1
I-Copper <20.0 ug/l T-1lron 0.033 mg/!L

I-Lead <5.0 ug/1 1-Manganes <5.0 ug/1l
Mercury <0.2 ug/l T-Selenium <0.5 ug/l
T-Silver <2.0 ug/l I-¢inc <20.0 ug/l

fy




4

TEMPERATURE : [/]1le]l-[o] cO2: ' s g g |
PH: [ J{e€]-[7] DEPTH: £330 20 35 3.1 1
~D.0.: A0 383 Cl RESID.: E EL 3t i
. SP.COND. : CJC 1020 30 1L ]  FLOW (MGD): L 3.4 3L 1
SP. GRAVITY: CJ1.C 10101 FLOW (GPM): C3C JC 1C 1-.C ]
TRANSPARENCY : (3C31.C1 FLOW (CFS): [ JC 3C 1C 1C 1C 3C 3.0 1

R-DATE/SAMPLE-NUMBER. : [ & 3 A

o1

UTAM STATE WATER QUALITY SYSTEM L71:053939
MONITORING RUN PROGRAM

W NORING RUN:[ - ]

STORET: [ ] SOURCE:[ ] COUNTY:[ ] USE: [ ] COST CODE:[ ]

DESCRIPTION: [ Novdh Pk Amervicdn. Fovic Brvey Abwe PuciFic Mine
COLLECTOR: [PI[A1WILL]l 1LAL 151<MAIZIEI LI tVItMIpIL I 0 1L )
DATE: [B][81[cl(7]1[2][c] TIME: [7]1[#[0]([s] TYPE:[ 1[ 1

Y ¥

MM D D
FIELD TESTS

SAMPLE BOTTLES NEEDED

¢ :‘sm: th 705,7-4UcC, Meaus,/ 5’:)5,

NEFRIENT—(73
TOTAL METALS: []] HS,%‘A,;CD/C—R/CQ, FE/ Pa MM,. /‘/6, SG/ AGUZA,[

,

FIELD COMMENTS: TAKE FLOW Jump = .10' WidH = 6.6 DegH = .5/

i

N
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' PACLFIC MINE —MAIN ADLT S::&#’ fL
UINTA NATIONAL FOREST
86 W 100 N
PROVO UT 84603

UTAH S1ATE HEALTH LABORATORY
Environmental Chemistry Analysis Keport

Description: PACIFIC MINE -MALN ADL]

. Site ID: Source: 00
- Cost Code: 3508
: Lab Number: 8803947 Type: 04 Date of Rewview and QA Validatio
- Sample Date: 88/07/20 Time: inorganic Keview: 88/08/722
. Tot. Cations: - Organic Keview: °
Tok, Anions: me/l Cations: Radiochemistry Keview:
( 4 lotal: me/l Anions: Microbiology Keview:
' or Analyses
" I-Arsenic 20.0 ug/l T-Cadmium wh3ougdil - ol
~ 1-Copper 482..0 ug/1L: T-Lead Ab.03ug/1 s -
Mercury <0.2 ug/lL T-Linc 4[600.0 ug/l.

&

=
|




o

WL R-DATE/SAMPLE-NUMBER. : [ £ ¢, ]
UTAH STATE WATER QUALITY SYSTEM v 772003947

MONITORING RUN PROGRAM

] YORING RUN: [ ]

STORET: [ ] SOURCE:[ ] COUNTY:[ ] USE: [ ] COST CODE: [ ]
DESCRIPTION: [PAC/ £/ ¢ a1 yNE =M AIN ADIT ]
COLLECTOR: [P1[AIVI[C]L 1(4IL 18] KI (A LA (el (I UINIIOIL 10 I IC )

DATE: [g1(e)[01(7 1[2](O) TIME:(*1C 10 IC ] TYPE:[ I ]

FIELD TESTS

TEMPERATURE: [ J{73:[0} co2: L 1C 1C 1C 1
pH: [ Jle].[s] DEPTH: E J€E IC 3L 1-F 1
D0, E-3f 3.L) Cl RESID.: L 1.0 1C 1
. SP.COND. : R s i I | | FLOW (MGD): E 3.E JE3
SP. GRAVITY: £ e JEAT FLOW (GPM): E JE 3L 3E 3-C 1
TRANSPARENCY : R e (B8 I FLOW (CFS): [ JC 1C JC JC JC I1C 1.C 1

SAMPLE BOTTLES NEEDED
& . <:)q‘u+jp,-7riq,<{E} ¥72c3V“1 fi/\J
¢ sTRY: TS, = /QCJ< T “Aap\Fied B & |

NUFRIENT—F73 :
TOTAL METALS: ({] AS,CD, CU} PP, H 6 7 2/\]

o

FIELD COMMENTS: TAKE FLOW Jump =O%' .width-lFf Dbepth =-Is'

il
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¢ = tnvironmental Chemistry
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-

PACIFIC MINE N.W.POKTAL St # 5
UINTA NATIONAL FOREST

88 W 100 N

PROVO ur 34603

UTAH STATL HEALTH LABORATORY
Enuvironmental Chemistry Analysis Report

Description: PACIFIC MINE N.W.POKIAL

Site 1D: Source: U0
Cost Code: 3508
Lab Number: 8803943 lype: 04 Date of KReview and QA Validation
Sample Date: 88/07/20 Ilime: L3:00 Inorganic Keview: BB /08722
| Aok, 'Cations: Organic Review:
. Anions: me/l Cations: Kadiochemistry Keview:
ad Total: me/Ll Anions: Microbiology Review:
e T 4 -
| r ry A s
| ‘
T-Arsenic 2.0 ug/lL : T-Lead <{5.0 ug/l

u,,




R-DATE/SAMPLE~NUMBER. : [/ s~

' Y ., ]
o1 : ba ”’JUU3943

UTAH STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM

m  “ORING RUN:[ )
STORET: [ ] SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE:[ ]
DESCRIPTION:[ PACS 1 min€ - N W LoRTAL ]
. COLLECTOR: [PILAIIVILLIT IMHIL 1BII&SITAIMBIEIL JluINIIDIC I 3T 3L )
DATE: [BlB1[d([7]1[X1[0O] TIME:[L][31[0]llo] TYPE:[ 1[ 1]
Y Y M M D D
FIELD TESTS
TEMPERATURE : [‘a[ol-to) €02: ' [ 1C 1C 1C 2]
pH: L 3€°3:0 ] DEPTH: EJE 3L 3E J+f )
D.0.: [ 30 1. 1 €1 RESID.: £ 1.8 3C )
. SP,COND. : E 3at-at 338 ] FLOW (MGD): E 3L 3E 1
SP. GRAVITY: el ®30 3 FLOW (GPM): E TR JE 2 € 1
TRANSPARENCY : LA 3= ] FLOW (CFS): T IC JC 3C 2L JC J€ 3-C )

SAMPLE BOTTLES NEEDED

ct’-\‘smvz[j] 705 -f[j(_( __C,q.,\_)"-]' Po F_R-G;M PPN Ac!ol FIG-D
7 / X

| NUTRTENTST—F7]

TOTAL METALS: [£] As ,ﬂg

]I >
: FIELD COMMENTS: TAKE FLOW  Smne ar Lvm Mire Prrvel ‘@L-s“"—f/"
se # 4

. _._




g trnvironmental Chemistry

b OBBA08/22 L1133 JBU Page

-~

PACLFIC MINE CENTER OF TALLINGS 3&&‘#‘4

UINTA NATIONAL FOREST

8 W 100 N

PROVO ur 84603

UTAH S1ATE HEALIH LABOKRATORY
Environmental Chemistry Analysis Report
Description: PACIFIC MINE CENITER OF TALLINGS
Site LD: Source: 00
Cost Code: 3508
Lab Number: 8803944 lype: 04 Date of Keview and QA Validation
Sample Date: 88/07/20 7Time: 13:10 Inorganic Review: yB/08/22
Tot. Cations: Organic Review:
lak. Anions: me/l Cations: Radiochemislry Review:
'd lotal: me/l Anions: Microbiology Review:
o
rator n es

T-Arsenic 13.0 ug/l I'~Cadmium ;8- ug/1¥
T-Copper - 30.0 ug/L 1-Lead 175.0 ug/l
T-Zinc 100070- "ug/ Ly ¢ '




—

v R-DATE/SAMPLE-NUMBL«. . | 2% ]
o1 :

UTAH STATE WATER QUALITY SYSTEM : 1703944
MONITORING RUN PROGRAM '

h‘ronmc RUN: [ ]

STORET: [ ] SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE:[ ]
DESCRIPTION: [ Facs £ic Mone — Cenfor ook 7ailings ]
COLLECTOR: [£][41[UI[LI[ 1(AHI[ 1(SIU< (41181 [£] (I [WINILRIC I 10 1C ]
DATE: [8] (@] (0] [(71(2]1(0] TIME: [;1(31(¢]1(O] TYPE:[ IC ]

Y ¥ M m' b D
FIELD TESTS
TEMPERATURE : [2][c]. [c] €02: E JE-FE JE )
pH: [ J[6].[7] DEPTH: 30 30 3C 3.C ]
T T Ear-3.E Cl RESID.: E-¥.:E $E ]

. SP.COND. : [ 30 3C 30 30 IC 1 FLOW (MGD): 3.0 10 ]
SP. GRAVITY: £ 3. 701 ] FLOW (GPM): [ IE 3E JC 1-E 3
TRANSPARENCY : [ 30 3.01 FLOW (CFS): [ IC 3C 30 IC 3C IC 1.C 1]

SAMPLE BOTTLES NEEDED

= Sl R _Can} DO Frrem Aa
¢ rstey: f1 709, 7 -ACK, ”’?{3.'\‘5/ 56}7 %m:.(-‘;cg BotHC
NUFREENF—TT) ‘
ToTaL METALS: [#1- AS, CD,CU} Pf_’)/ PN

FIELD COMMENTS: TAKE FLOW

)

@
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e tnuironmental Chemistry
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N

PACIFIC MINE A1 LOWER EVGE OF tAiLings Side # 7
UINTA NATIONAL FOREST

88 W 100 N

PROVO Ul 84603

UTAH STAITE HEALTH LABORAIURY
tnvironmental Chemistry HAnalysis Keport

Description: PACLFLIC MINE AT LOWER EDGE OF TALLINGS

1 Site 1D: Source: 00
Cost Code: 3508
Lab Number: 8803946 lype: 04 Date of Keview and QA Validation
Sample Date: 88/07/20 Time: 14:25 Lnorganic Review: B3/08/722
. Totl Cations: Organic Review:
=] ™™ Anions: me/l Cations: Radiochemistry Review:
j ! w_;jd Total: me/l Anions: Microbiology Keview:
~ Laboratory Analyses
I'-Arsenic 22.0 ug/l T-Cadmium 9. ug/l .
T-Copper 30.0_ug/1 T-Lead 850.0 ug/l-
Mercury 0,29 ugfl ¢ - T-Linc 1000.0 ug/l -




{

1 e R-DATE/SAMPLLE-NUMBER. : [ & .
S : .7 12003946

UTAH STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM

““NITORING RUN: [ ]

STORET: [ ] SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE: [ ]
DESCRIPTION: [ PACIFic mivé AT LOWER Enbre ofF Taicnchs )
COLLECTOR: [P)[(41[vI Il IIL 1ISIKIAILI[EILLIVINITDIL 30 I 1L ]

DﬂTE:l’BJlB]to)[zJ[LJIOJ TIME: [+ ]1[A[2](s] TYPE:[ 1L ]
Y Y M D D
FIELD TESTS

TEMPERATURE : [z2](c].[a] co2: L 1T IE€ 3L )
PH: [ Jlel.[7] DEPTH: £ 3C-BE 3% J«E ]
D.0.: { 3 3. 1 €1 RESID.: [ 1.01C 3
: SP.COND. : 2 [ il A/ 1o FLOW (MGD): [ 3F 3E .3
SP. GRAVITY: € 3830 1) FLOW (GPM): [ 3L 3L 1L 3801
TRANSPARENCY : gl | 1 i FLOW (CFS): [ I 3£ 3T 3C 3L A€ 3.1 "]
‘SAMPLE BOTTLES NEEDED
r l
~ : _~_-)L . Do F Rort i)
i IKE
|| _amxsTRY: (fh 105, AU — Cifid ,tk;rneo Bt E
| NUTREENTF—F]
~ voraL meTais: 1 A5, CD,CC, DB;/J(?/ N
|
FIELD COMMENTS: TAKE FLOW Jump s 02’ Do-ﬁ}n 58" Midif =2.25"

\

O
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NORTH FORK AMERICAN RLVER BELOW PACLFIC Mint Sc€e # &
UINTA NATIONAL FORES]

88 W 100 N

PROVO ur 84603

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: NORTH FORK AMEKRICAN RIVER BELOW PACLFIC MINE

Site 1D: Source: 00

Cost Code: 3508

Lab Number: 8803934 Type: 04 Date of KReview and QA Validation
Sample Date: 88/07/20 7Time: 14:50 Inorganic Review: B8/08/22
Tot. Cations: Organic Keview:

I=“~. Anions: 69 me/l Cations: Radiochemistry Review:

( 3 Total: 69 me/l Anions: 2.3 Microbiology Review:

Laboratory finalyses

lot. Alk. 115 mg/l TDS @ 180C 134 mg/l
T-Arsenic 4.5 ug/l T-Cadmium <1l ug/l1
T-Copper €20.0 ug/l T-Lead 20.0 ug/lL
Mercury €<0.2 ug/1 1-Zinc 1.0 ug/l




b :
Lo R-DATE/SAMPLE-NUMBER . : [ 1

01
UTAH STATE WATER QUALITY SYSTEM Fe¥Ti-u03934
MONITORING RUN PROGRAM
. M™N\TORING RUN:[ ]
1 SIURET: [ ] SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE:[ ]

DESCRIPTION: [ Norh A American. Fovh BV erBelor Pacific Ainel
COLLECTOR: [PI[AILVILLIL I[HIL 1[s1I<I[AI[BICEILLILVIINILOIC OC I 1C 3
DATE: [(8]1[8]1[][7]1[2][0] TIME: [ 1(4][s](o] TYPE:[ 1[ ]
¥ ¥ M M DD
FIELD TESTS

TEMPERATURE: (/1107]1.[o] co2: £.JE 3 3% 3
PH: [ J[&].09]  DEPTH: £ JC 3C XE 3:€ 3
D.0.: Ll 1:E 3 C1 RESID.: E 30 3L 1
~ SP.COND. : [ 30 10 30 3C JL 3  FLOW (MGD): £ 3l I8 3
{ SP. GRAVITY: [ 1.0 10 1C 1  FLOW (GPM): £ 3L 371 3-L ]
~ TRANSPARENCY: L 1C 3.C1 FroWw (crs): [ JC 1C 3C 2C 3C 3C 1-C 1

SAMPLE BOTTLES NEEDED

e astrvigdy T Di,ﬂw
E | NoTRTENFS:LZ] . |
~ TotaL meTaLs:tf1 AS,<D, CQ,PB/ H&G , A

FIELD COMMENTS: TAKE FLOW Jump = .04’ Dtlg'M =.5" Wi = ¢F1’

Side Lou{-u{ -.\MS'{" ws‘)ﬁ‘b\'tﬁhi g\(g_m—» “o,u_.‘u\ ﬂ‘lb (Ui}. Eerle
\

/"\
-/
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|
g
NORTH FORK AMERICAN FORK RIVER @ DUTCHMAN rLn Selo#F T
UINTA NATIONAL FOREST
88 W 100 N
PROVO Ul 84603

UTAH STATE HEALTH LABORATORY
tnvironmental Chemistry Analysis Keport

Description: NORTH FORK AMERICAN FORK RLIVER @ DUICHMAN FLA

| Site ID: Source: 00
- Cost Code: 3508
Lab Number: 8803941 lype: 04 Dat f Keview and QA Validation
Sample Date: 88B/07/20 Time: 15:35 Inorganic Review: 88708722
. Tot. Cations: 54 \ Organic Keview:
‘ Jo=, Anions: 101 me/l Cations: 3.2 Radiochemistry Review:
d lotal: 155 me/l Anions: 3.2 Microbiology Review:

g
Laboratory Analyses

Sulfate 16 mg/l fot. Alk. 143 wmg/1
1. Hardns. 157.3 mg/1 TLS @ 180C 174 mg/1
T-Arsenic <1.0 ug/l T=-Barium 0.053 mg/l
1-Cadmium <1 ug/1 1-Chromium <5.0 ug/1
I'-Copper <20.0 ug/lL T=Lron 0.029 mg/l
T-Lead 5.0 ug/l T-Manganes 7.0 ug/1L
Mercury £0.2 ug/l I-Selenium <0.5 ug/l
I-Silver €2.0 ug/l I=¢inc 43.0 ug/l




ara

Qe

R-DATE/SAMPLE-NUMBER. : [ g 9

01~ °

UTAH STATE WATER QUALITY SYSTEM L5 e
MONITORING RUN PROGRAM Jn 273300394 |

¥ \IORING RUN:[ ]

STORET : [ j SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE:[ ]

DESCRIPTION: [ Nevh Lork Amervican fohk. Rver s itk mas L2t
COLLECTOR: [PILAIWILLIL 1AL ILSIAILAILBILEI[LILUALIMIDIC I0 1L 1C )

DATE: [8][B] (0] [71[2] (0] TIME: (/] (£1(3(S) TYPE:[ 1L ]
Y Y M M D D
FIELD TESTS

TEMPERATURE:

[/1le].-[51 cO2: £33 18]
pH: [ J[¢]l.-[8 DEPTH: L3030 08 0]
D.0.: E'IE-3:8. 5. CL RESID.: £.3.6 3%
SP.COND. : L3030 30 10 1L 1  FLOW (MGD): £3.T 1L )
SP. GRAVITY: C J.C JC JL ] FLOW (GPM): { 3038 3L 3-C ]
TRANSPARENCY : L ICJ.C) FLow (CcFs): [ JC 1C 1C 1C 3C 1C 13- ]
.h‘
5 SAMPLE BOTTLES NEEDED
( 8
-— .
C’—\snv:-[il 705‘,1’-;_7(_’( RSS, Sou ~H6SE 46,2
e’ Y : ! / yN/, @5 7 el
NUFRIENTFS73

ToTAL METALS: ({1 A5, 31 e 4 B Q“'r&z Fﬁ, PE, Vb’"‘a/{ :

»

FIELD COMMENTS: TAKE FLOW J«...lg =.1s! Wwill4 =8B! D‘,P'M =.67'

*
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‘B8/08/722 11:33 JBO VYag:

MARY ELLEN GULCH CREEK AT MOUTH St # /O
UINTA NATIONAL FORES]

88 W 100 N

PROVO uT 84603

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Keport

Description: MARY ELLEN GULCH CREEK ATl MOUTH

Site 1D: Source: 00
Cost Code: 3508
Lab Number: 8803940 Type: o4 Date of Keview and QA Validation
Sample Date: 88/07/20 7Time: 16:10 Inorganic Review: g8/08/722
Tot. Cations: . 48 Organic Review:
135% Anions: 98 me/l Cations: 2.8 Radiochemistry Review:

d Total: 146 me/l Anions: 2.9 Microbiology Review:
Laboratory fnalyses
Sulfate 33 mg/l Tot. Alk. 109 mg/l
T. Hardns. 135.8 mg/1 b5 @ LsoC 154 mg/1
I-Arsenic 2.5 ug/l I-Barium 0.046 mg/l
1 -Cadmium <1 ug/l 1-Chromium <5.0 ug/l
T-Copper €20.0 ug/l : T-1ron 0.059 mg/l
1-Lead <5.0 ug/1 1-Manganes 6.0 ug/l
Mercury <0.2 ug/l T-Selenium <0.% ug/l
I-Silver £2.0 ug/l 1-2¢inc 72.0 ug/1




o1

R-DATE/SAMPLE-NUMBER. : [ #/0 ]

- 1w 371 T
UTAH STATE WATER QUALITY SYSTEM #17.Uu3940
MONITORING RUN PROGRAM
MO™ SHRING RUN: [ ]
. STORET:[ b SOURCE:[ ) COUNTY:[ ] USE:[ ] COST CODE:[ ]
[
. DESCRIPTION:[ MARY CLEEN GULCH cRECc AT MOUTH ]
. COLLECTOR:[PI[AJ[wI(ell JIHIC 1(SIAITAIIBIEILLIMLINILEIL 1T 1L 1L ]
DATE: (Bl[B1[01[7]1(2](O] TIME: [} J[&]1(1]1[O] TYPE:[ 1L 1
Y ¥ M M DD
FIELD TESTS "
TEMPERATURE: [/1[s].[e] CO2: [ 1C 3C 1C 1
pH: [ J[e].[8] DEPTH: L 03 JC )€ 3
D.O.: 3 3.3 C1 RESID.: £ 3-€ 1€ 3
SP.COND. : L 3C JC 3C JC J[L 1 FLOW (MGD): [ J.L 3F )
 SP. GRAVITY: L 3.0 1L 1L ] FLOW (GPM): (3 M 3 3L )
. TRANSPARENCY: s [ G [ FLOW (CFS): [ JC 1C 1C JC 3C 1C 1-C 1

—

ANEFRLENT 73

FEEEC RS

| FIELD COMMENTS:

SAMPLE BOTTLES NEEDED
on vt 7RS , ALK )-?ng,\_-,sfv ‘507

ToraL MeTALS: (§1 AS, B4, cn . :
| == VRED R Ly, FE, £ M, #6;,56-,46/ v 4

»

TAKE FLOW Jum.'o:.fj/' Width =22 Depih =.18'

i

FTICPRPSC TN T |
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NORTH FORK AMERLCAN FOKK BELOW MARY ELLEN GUL S:-fg N
ULNTA NATIONAL FOREST

88 W 100 N

PROVO ur 84603

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: NORTH FOKK AMERICAN FORK BELOW MARY ELLEN GUL

Site 1D: Source: Q0
Cost Code: i50B
Lab Number: 8803936 Type: 04 Date of Review and Validatio
Sample Date: 88/07/20 lime: 16:30 Inorganic Review: 88/08/22
Tot. Cations: 52 Organic Keview:
T~~. Anions: 101 me/l Cations: 3.1 Radiochemistry Review:
L 4 lTotal: 153 me/l Anions: 3.1 Microbiology Keview:

— L%
Laboratory Analyses
Sulfate 20 mg/l Tot. Alk. 135 wmg/l
1. Hardns. 150.7 mg/1 Tbs @ 180C 158 mg/1
I-Arsenic 3.5 ug/l T-Barium 0.053 mg/1L
I=-Cadmium <l ug/l T-Chromium <5.0 ugs1
I-Copper <20.0 ug/l I-iron 0.039 mg/l
T-Lead 10.0 ug/1 T-Manganes 7.0 ug/l
Mercury <0.2 ug/l T-Selenium <0.5 ug/l ;
1-Silver <2.0 ug/l 1-¢inc 40.0 ug/1




R-DATE/SAMPLE-NUMBER. : [ # /I

m " -
UTAN STATE WATER QUALITY SYSTEM W 7700011
' MONITORING RUN PROGRAM J 2725003936
M NORING RUN: [ ]
STORET: [ ] SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE:[ ]

DESCRIPTION: [ North Fovie American. favk befpoMuny Cllen Guicl, 1
COLLECTOR: [PI[AIL[VILLIL JIHIL JSIAIAIBIEILIUIMNIDIC I 1L 1L )
DATE: [(gl[8]1(01[7]1[2]O] TIME: [l ][6e]1[3]P] TYPE:[ 1[ 1
¥ ¥.m 8- 0
FIELD TESTS

TEMPERATURE: [1107]).[0] co2: EAL.3E 3 <)
pH: [ J(e].[9] DEPTH: L JEE 3 3+ 3
D.0.: [ J[ 1.C ] C1 RESID.: [ 30 I 1
¢ SP.COND.: S | W | RS T e | T | FLOW (MGD): O 51 5 | [
' SP. GRAVITY: (T 3011 =3 FLOW (GPM): FedibaE 0=
TRANSPARENCY : e | G ) R FLoWw (CF8): [ 30 3L 30 FLAL 3L-3:C.]

SAMPLE BOTTLES NEEDED

‘i cmrav: ()1 7D, T-ACKK, ‘)’Cu/ -_'HROM.S

'Imrrﬁtn.—rn

TotAL METALS: [§1 A5, 54,Cp,c0 o = A ‘
S b e BT, 8’”’*‘/”635@,/4’4, 2/

»

FIELD COMMENTS: TAKE FLOW Jllwuf) z .03 D‘;p‘l{‘ = .61S' WAL =2’

2
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MARY ELLEN GULCH CREEK ABOVE MINE TALLINGS S-:ea'#fz-
UINTA NATLONAL FOREST

88 W 100 N

PROVO ur 84603

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: MARY ELLEN GULCH CREEK ABOVE MINE TALLLNGS

Site 1U: Source: 00
Cost Code: 3508
Lab Number: 8803938 Type: 04 Date of Keview and QA Validation
. Sample Date: 88/07/21 1lime: 09:40 - Inorganic Review: B8/08/22
| Tot. Cations: 39 Organic Review:
lat. Anions: 77 me/l Cations: 2.3 Radiochemistry Review:
nd lotal: 116 me/l Anions: 2.3 Microbiology Review:
= LY 2
Laboratory Analyses
l .
. Sulfate 22 mg/1 fot. Alk. ' 92 mg/l
j 1. Hardns. 110.1 mg/1 1bs @ 180C 120 mg/1
: T-Arsenic 1.5 ug/l I-Barium 0.041 mg/l
- 1-Cadmium <l ug/l T=Chromium ¢5.0 ug/1
T-Copper €20.0 ug/l T-Iron 0.025% mg/1
1-Lead <5.0 ug/1 T-Manganes <5.0 ug/1l
Mercury <0.2 ug/l I'-Selenium <0.5 ug/l
I-5ilver <2.0 ug/1 I-¢inc <20.0 ug/1

"




R-DATE/SAMPLE-NUMBER. : p¥/o_
5"

. UTAH STATE WATER QUALITY SYSTEM 3938
MONITORING RUN PROGRAM
ME™ NORING RUN: [ : ]
STORET: [ ] SOURCE:[ ] COUNTY:[ ] USE:[. ] COST CODE:[ ]
DESCRIPTION: [ MARY £LLEN GULCH CREEK ABous mine TRILINGs
COLLECTOR: [PI1[AJ[vILLIL JIHIC 1(S)IkI[AILAEILUIvINICEDIL 30 3L O0 1
DATE: [8l[gllel(71L2]1( ] TIME:[o][9][¥ o] TYPE:[ 1( 1
Y Y M M D D
: FIELD TESTS
TEMPERATURE: [ 1[9].[6] CO2: E.JE. 3€ 3L .}
pH: [ J[€).[7) DEPTH: e Al 1 ¢ e Y
D.0.: £ JE:3.£ 3 €} RESID.: 3 33
- SP.COND. : R i gl e [} IR FLOW (MGD): E Y=L 3]
SP. GRAVITY: Eoaedl A 3E 3 FLOW (GPM): U I Tl A [ N 1R e
- TRANSPARENCY: L3 31473 FLOW (CFESY: LT 38 -0 33k 53
SAMPLE BOTTLES NEEDED
cw” STRY: ({1 T0S. T ALI(,IL/EDMS‘/ Sas/
. i 5 b
toraL meTaLs: (31 AS BA,¢
2 OA,ED,CR,Cy FE, PR, Mp /).
4 4 / f\c/, 3¢ 46,20/

»

FIELD COMMENTS: TAKE FLOW Jum? z.02' widbh =1.5' Dc’plq o T

T
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MARY ELLEN MINE PORTAL fing_ai¢ '3
ULNTA NATIONAL FORES

88 W 100 N

PROVO ul 84603

UTAH STATE HEALITH LABORATORY
Environmental Chemistry Analysis Keport

| Description: MARY ELLEN MINE PORVTAL
! Site 10: Source: 00
L Cost Code: 3508
1 Lab Number: 8803942  Type: 04 Date of Keview and QA Validation
i Sample Date: 88/07/21 7Time: 10:00 Lnorganic Review: 88/08/22
| lot. Cations: Urganic Review:
Tot. Anions: me/l Cations: Radiochemistry Review:
“nd ‘lotal: me/1l Anions: Microbiology Review:
Laboratory fnalyses
T-Arsenic 97.0 ug/l T-Cadmium 1 ug/1L
1-Copper <20.0 ug/l I-Lead <5.0 ug/l
T=£inc 570.0 ug/l




|

R-DATE/SAMPLE-NUMBER . : {.#;15 )

oL © - 7009942
UTAH STATE WATER QUALITY SYSTEM -
MONITORING RUN PROGRAM
MPSSTORING RUN: [ ]
SIuRET: [ 3 SOURCE:[ ] COUNTY:[ ] . USE:[ ] COST CODE:[ ]
DESCRIPTION:[ MY «=omwr cLLEN MINE PORTAL ]
COLLECTOR: [PI[AILVILLIL JMHIL 1LSILATAIIBIA[LILVIIVIGDIL 10 I IC ]
DATE: [(gl[Bl[el (71021011 TIME:[][0l[ella] TYPE:L M. )
Y Y M M D D
FIELD TESTS
TEMPERATURE : [ 1I[7].[Oo] C€O2: [ 1C 1C 3L 3
pH: . DEPTH: E JE-BETIE I8 ]
D.0.: £ 3t 3.0 3 €1 RESID.: 03.€ 36 )
SP.COND. : £ 3 3 3 M M) FLOW (MGD): s £ A T |
SP. GRAVITY: [ 1.0 JL J[ 1 FLOW (GPM): RIS
TRANSPARENCY: g 3 7 FLOW ¢ersy: [ 303030 M -3 TE-J-[ 1]
SAMPLE BOTTLES NEEDED
—-Cﬂl\:';} DQ f(Zt.M /I‘J

| ermsTRY: (ATDS, T-AK , larowe), B>y AcrorCicp BoHlE

NU T REENT—F7F

roraL meTaLs: (21 ASED €6, PR, 2.

»

wd#H.= Lo’ pcfﬂ-_-.ZJ"

FIELD COMMENTS: TAKE FLOW Jm-?a =.03’

A

O



c
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WEST FORK MARY ELLEN GULCH CReEK @ moutn S<Xe # 734
UINTA NATIONAL FOREST

88 W 100 N

PROVO Ul 84603

UYAH STATE HEALTH LABORAIORY
tnvironmental Chemistry Analysis Report

Description: WESI FORK MARY ELLEN GULCH CREEK @ MOUTH

Site 1D: Source: 00

Cost Code: 3508

Lab Number: 8803932 Type: (1.3 ate of Review d QA Va] tion
Sample Date: 88/07/21 Vime: 11:00 Inorganic Review: 88/08/22
Tot, Cations: 43 Urganic Review:

Tos, Anions: 103 me/l Cations: 2.5 Radiochemistry “nuiew:
- Total: 146 me/1 Anions: 2.6 Microbiology Review:

o’ .

Laboratory fnalyses

Sulfate 67 mg/l Tot. Alk. 60 mg/l

I. Hardns. 121.7 mg/1L 1S @ 180C 190 mg/1
T-Arsenic 14.5 ug/l I'-Barium 0.022 mg/l
T-Cadmium 2 ug/l 1-Chromium <5.0 ug/1L
T-Copper - 53.0 ug/l I'-1lron 1.2 mg/l

T-Lead 10.0 ug/1 T1-Manganes 74.0 ug/1l

Mercury <0.2 ug/l I'-Selenium <0.5 ug/l

T-Silver €2.0 ug/1 1-Zinc 450.0 ug/1L
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i ' R-DATE/SAMPLE-NUMBER. : [
os ' - HiI3p ]
UTAH STATE WATER QUALITY SYSTEM T by 3%

MONITORING RUN gnocnan R PR VR 932
M ORING RUN:[ ]
STORET: [ ] SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE:[ ]
DESCRIPTION: [ Wesf Sorh Mary Ellen Gulch Creeh 2O Menth )
COLLECTOR: [PI[AI( 1Ll 1[(HIL 1ISIIKILAIBI&ILLILVItANICPIL 10 30 10 ]
DATE: [(&1[g8lloll71[211/ 1] TIME:[+]1[¢]1[o]lle] TYRELL 1L ]

Y Y M M D D
FIELD TESTS

TEMPERATURE : [71[3]1.[o] co2: L3 -3
pH: [ Jlel-[7] DEPTH: 9 ek ¥
D.O.: £ 30 1.0 3 €1 RESID.: SR Sk
SP.COND. : { 3C 3 30 30 30 3  FLOW (MGD): L)
SP. GRAVITY: L 1.0 JC 1C ] ~FLOW (GPM): ECAEIE 1L 3483
TRANSPARENCY : £ J{-J.F 3 FLOW (CFS): [ 10 3L 3L 3€ 3£ 3C 1-T )

SAMPLE BOTTLES NEEDED

cu"'\grnv: #1/ -T-ALK, l—fl?ous, fm.,,'fD.S
NUTRIENT: (&) ;
TOTAL METALS: [Z1f — As, Bﬂ/CD,QUZ! cy, F_E,PB,M,\;/ ”3 : 551 ﬂé; ZA/

| F1EtD coments:  Take Flow Jump =-07°  id M = 1-5° Depth £.3
T
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tnvironmental Chemistry

‘38.105/22 11:33 JBO Pag
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MARY ELLEN GULCH CREEK BELOW MINE TALLINGS S"C'-' #/¢
UINTA NATLIONAL FOREST

88 W 100 N

FROVO ur 84604

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: MARY ELLEN GULCH CREEK BELOW MINE TALLINGS

Site 1b: Source: 00
Cost Code: 3508
Lab Number: 8803935 lype: 04 Date of Review and QA Validation
Sample Date: 88/07/21 T7Time: 11:3% Inorganic Review: 88708722
lot. Cations: 48 Organic Keview:
T Anions: 98 me/l Cations: 2.8 Radiochemistry Review:
{ Total: 146 me/1 Anions: 2.8 Microbiology Review:

0 ‘_/ 4
Laboratory Analyses
Sulfrate 38 mg/l Tot. Alk.. 100 mg/lL
1. Hardns. 137.4 mg/l TDS @ 180C 138 mg/1
I-Arsenic 3.0 ug/l I'-Cadmium <l ug/l
1-Copper €20.0 ug/1 T-Lead <5.0 ug/1L
T-Linc 110.0 ug/1 *

L ssam
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o R-DATE/SAMPLE-NUMBER . : [ —£ /4L -
¥ ox’

- R Anrq e

UTAH STATE WATER QUALITY SYSTEM W 7700 y53835
MONITORING RUN PROGRAM

. MO~ ORING RUN:[ . ]

STOKET: [ ] SOURCE:[ ) COUNTY:[ ] USE:[ ] COST CODE:[ 3

DESCRIPTION:[ MARY ELLEAN GULCH CR . BELOW MINE TAILINGS
COLLECTOR: [(PILAI[vILIL JIHIL 1[SIIAIIAILBIIE] (ILVIINILDIL 1T 10 1L )

DATE: [&][8]1[0lE7112111 ] TIME: (/][ 11(3][s] TYPE:[ 1C ]
¥ W N9 0
FIELD TESTS

TEMPERATURE: (/108)-.1%) ' 'co2: 040 ¥y ol |l e
pH: [ Jlel.[7] DEPTH: R | M § W g (o B
D.O.: { 3. 3.£ 1 C3 RESID.: £°3-E3E )
SP.COND. : 3 IE M-I H ] FLOW (MGD): ; I Y
SP. GRAVITY: L J.CJC JC) FLOW (GPM): CJC 1 3 3.C 1)
TRANSPARENCY : 33§ ] FLom CFsy: -0-30 3 38 38 30 3L 3-F 1)
SAMPLE BOTTLES NEEDED
/"'\_ :
oML TRY: th ":‘DS.,%#](JT/ l—hums, gds/
NUFREENT—#] '

énrrm. meraLs: 71 AS,CD, CJ, /0@ Zad

»

|FIELD COMMENTS:  TAKE FLoW -Jmm\o =04 i dik=3%.0" mp‘f‘ T 43

R
" 5‘5@"“ AT
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PACIHLIC MINE MALN PORIAL A1 ADLY

ULNTA NATLONAL FORESI

86 W 100 N

PROVO Ul 84603 377-%780

e e ———

UIAH STATE HEALITH LABORATORY
Environmental Chemistry Analysis Keport

Description: PACLFIC MINE MALN PORIAL Al ADLY

Site 1D: Source: 00
Cost Code: 3508
Lab Number: 8802854 lype: oa Date of Keview and QA Validation
Sample Date: 88/05/18 [Iime: 10:00 Inorganic Review:
lot. Cations: Organic Review:
lot. Anions: me/l Cations: Radiochemistry Review:
; d lotal: me/l Anions: Microbiology Review:
Laboratory Analyses
fot. Alk. 163 mg/1l s @ Lsoc 202 mg/1l
T-Arsenic 22.0 ug/1 T1-Barium 0.069 mg/1
I=Cadmium 6 ug/l I'=Chromium <5.0 ug/lL
1-Copper 34.0 ug/l I=-1lron 4.0 mg/l
I-Lead 25.0 ug/l I'-Manganes 11.0 ug/l
Mercury 0.2 ug/l1 1-Selenium <0.5 ug/l
I-Silver <2.0 ug/1 I-4Zinc 800.0 ug/lL
|
\ UINTA
NATIONAL FOREST
SEP 2 6 1988
T0 ACT TO ACT

3 iﬁ?
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UTAH STATE HEALTH LABORATORY " e
Environmenta)l Chemistry Water Analysis

Mater SystemNo._______ Source No. Date CollectedS ™ * 5 /< time Collected /& = ¢o¢ J
yy/mm/dd 24 hr clock

e ' ] (5,
Exact Description of sapling Point: | AC T TC /U, AIC:  —rdadi ai ;’oh’!m.

_ A+ Ap!T
osttectars DIVC . SKABCLONL County: cost. cose: 350 13
— e ' =
Send Report to:_ ls,\.‘;“’ﬂ Mf-\ . Toerpest IR 5/(((’
= 1175 ot -
asaress: 3L 10C (YReve), Liia) )/ 2ip: YOS
_i et L o e ot et Pest - fim s __dpec
__Boo ____Cyanide ____MPN Total Coliforms/100 ml
T —__Phenolics ! —___WPN Fecal Coliforms/100 m!
KN __ Sulfide ; ___WF Total Coliforms/100 ml
P pH ¥ ____WF Fecal Coliforms/100 ml
___Coo ___0il & Grease ; ___Fecal Streptococci/100 ml
> ___Plate Count - Org./ml
CATIONS . ANIONS . JOTAL METALS
___Memonia ___lead . __ sicarbonate : Muvinm X Lead
___Arsenic ___ Magnesium . ____Carbon Dicxide i Inrunic X Manganese
—_Barium __ Manganese . ___Carbonate i _%_Barium _#_Mercury
—_Boron — Nickel 2 ___Chloride ! __Beryllium ____Molybdenum
___Cadmium ___Potassium . ___00g3 Solids 3 X_Cadmium ___Nickel
__Calcium ___Selenium A ___Fluoride i Zaaruiuu _X_Selenium
_ﬂlruh- __ Silver ; ___ Hydroxide . ___Cobalt _A Silver
__ Chromium,Hex ___ Sodium 5 ___ Nitrate . _X_ Copper ___Vvanadium
___Copper . Timc = ___ Nitrite ; _4 lron _A Zinc
lron . Phosphorus,Ortho .
Silica
Sulfate
L]
___Total Phosphorus - RADIOLOG:
_X Total Alk. as CaCO3 ;
___Total Hardness as CaC03 3 ___Alpha, Gross __ %Bgadium
___Turbidity as WTU ; Beta, Gross __ Uranium
Sp. Cond. (umhos/cm) . T bgagim
TDs @ 180°C a
—_Other:
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4 tnvironmental Chemistry
BB/06/10 13:41 JBO Page:
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NORTH FORK AMERLICAN KIVER A1 DUTCHMAN FLA1

UINTA NAILONAL FORES!

66 W 100 N

PROVO Ul 84603 377-5780

UIRH STAIE HEALIH LABORAIORY
Environmental Chemistry Analysis Reporl

Description: NORIH FORK AMERLCAN RIVER AT DUTCHMAN FLAY

Site 1D: Source: 00

Cost Code: 3508 :

Lab Number: 8802855 lype: 04 Date of Keview and QA Validation

Sample Date: B88/05%/18 Ilime: 16:10 Inorganic Review:

lot. Cations: Organic Review:

lot. Anions: me/l Cations: Radiochemistry Review:
“nd lotal: me/l Anions: Microbiology Review:

Laboratory Analyses

lot. Alk. 83 mg/l oy @ 180cC 102 mg/L

1-Arsenic 2.5 ug/1 I-Barium 0.05%6 mg/1L

I—Cadmium <1 ug/l I-Chromium <5.0 ug/lL

1-Copper <20.0 ug/1 1=1ron 0.45 mg/1L

I-Lead 60.0 ug/1l I'-Manganes 31.0 ug/1L

Mercury 0.2 ug/1 |-Selenium <0.% ug/l

I-Silver €2.0 ug/l I-4inc 17.0 ug/l




.'.

UTAH STATE HEALTH LABORATORY ety 132859
Environmental Chemistry Water Analysis

water System No. Source No. Date eouectedﬁ“ -5-/& time cotlected /G- IC
yy/mm/dd 34 hr clock

Exact nucﬂptlnn of Sampling Point: J\\(a? } {4 l (_ \( /], LI C ey dal ;'-¢.~',2 IQ

h‘Ve“’Z- A1  DodeldmA  FCAT

™y, » -y AR s
Collector: Pfl( s gl SEABCLLAD County: Cost Code: D9 <173
; S i | —_ A T —_— >, =
send Report to: L TN TA  PNNA L Yo Toteohons So:. 3 202 JB<?
M 5803 fO0 AT Nt VT H zip: & H6E S
SR e e ad N _ Bact Bt T Rl Spec
___B0D ___Cyanide " __MPN Total Coliforms/100 ml
i ___Phenolics ; ____WPN Fecal Coliforms/100 ml
RN __ sulfide : ___MF Total Coliforms/100 m
o pH . ____MF Fecal Coliforms/100 ml
oo ____Dil & Grease . ___Fecal Streptococci/100 ml
___Plate Count - Org./ml
CATIONS . ANTONS . ' TOTAL METALS
___ hmonia __ lead ___ Bicarbonate ___ Aluminum _ X Lead
____Arsenic ____Magnesium ___Carbon Dioxide _X Arsenic __X Manganese
__ Barium ___Manganese ___Carbonate _’Barium _A Mercury
___Boron ___ Nickel Chloride ____Beryllium ____Holybdenum
___Cadmium —_Potassium ___005 solids _ % Cadmium __ Nickel
___ Calcium ___Selenium L ___ Fluoride ad _A. Chromium __\ Selenium
_&uh- __ Silver : ___ Hydroxide 3 ___Cobalt _U Silver
___Chromium,Hex __ Sodium " ___ Nitrate : __X Copper ___vanadium
— Copper L TING . ____Nitrite . __Xlron _X Zinc
- lron ____Phosphorus,Ortho
Silica
Sulfate
]
—Total Phosphorus . RADIOLOGICS
—Total Alk. as CaCDy :
___Total Hardness as CaCl3 X ___Alpha, Gross ___ 2%gadium
__rwbhlits as NTU 3 Beta, Gross ____Uranium
Sp. Cond. (umhos/cm) . — 6pagium
X o 180°C :
— Other: :
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4 tnvironmental Chemistry
48/06/10 13:41 JBO Page:

D

b PAC.MINE NW PORTAL PLIPED OUI OF MILINE

b UINTA NATIONAL FORESI

- 88 W 100 N

PROVO Ui 84603 3775780

T

UIAH STATE HEALTH LABORATORY
Enuironmental Chemistry Analysis Report

Description: PAC.MINE NW PORIAL PLPED OUI OF MINE

Site 1D: Source: 00

Cost Code: 3508 N

Lab Number: 8802856 lype: 0a bate of KReview and QA Validation
Sample Date: B8/05/18 JIime: 10:10 Inorganic Review:

lot. Cations: Organic Keview:

£n£§ Anions: me/l Cations: Radiochemistry Review:

f d lotal: me/1l Anions: Microbiology Keview:

ﬁiﬁnratgr! fnalyses

il Tot. RAlk. 198 mg/1 DS @ 180C 208 mg/L
. 1-Arsenic 1.0 ug/1 1-Barium 0.15 mg/1
- I-Cadmium <l ug/l I'~Chromium <5.0 ug/l
 1-Copper <20.0 ug/l 1-1ron 0.091 mg/1
gg’ I-Lead 60.0 ug/l {-Manganes 19.0 ug/l
L PMercury 0.2 ug/1 1-Selenium <0.% ug/l
| f-silver <2.0 ug/l I-Zing 78.0 ug/l

S

Eiia
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UTAH STATE HEALTH LABORATORY 7088
LUId0
Environmental Chemistry Mater Analysis
. e
Water SystemNo.___________ Source No. date Collected ££ 5 /8 time cottected /0 /O
Y yy/mv/dd 24 hr clock
-~ , - | .
Exact Description of Sampling Puint:_LAC_ : /H A (- /\.E L [ Tf_’j/] &
?"UDC Ovocxatd ob pIsE
L - /" 2 LF ] gt ] 2
Collector: P‘AUL—‘ /'IJ‘ -:'Kfq?)(‘z-a‘uf\‘: 0 County: cost Code: .32 <21D
-y s 2. 5 2
mwm:LSLi\}Jf‘r AT AL FeRess PRRPC, N JF 6 o %,
B ~ v ! i ; y T
Address: tc" Eﬁ (P '/O(-‘ Al a‘?L"\/C—E ) f/q/'/ Zip: ?L/(((—‘B
L - RN __i TR PN __ BOD __ Nut __ Bact __ Pest ___THM _ Rad __Spec
___Bo ___Cyanide ____MPN Total Coliforms/100 ml
0 ___Phenolics G ____ WPN Fecal Coliforms/100 ml
TN __ sulfide : ___#F Total Coliforms/100 ml
= i M 3 ___ W Fecal Coliforms/100 ml
___©coo ___0il1 & Grease . ___ Fecal Streptococci/100 ml
___Plate Count - Org./ml
CATIONS ANIONS TOTAL METALS
__ Amonia _ lLead ___ Bicarbonate D Amivm X iead
___Arsenic ____Magnesium . ___Carbon Dioxide . _A_Arsenic __%\ Manganese
___ Barium ___ Manganese . ___Carbonate g _« Barium __A Mercury
____Boron ___Nickel . ___Chloride . ___Beryllium ___Holybdenum
___Cadwium __ Potassium . ___O0g Solids : _i/ Cadmium ___ Nickel
___Calcium ___Selenium .+ ___Fluoride : _\_Chromium __< Selenium
____Chromium __ Silver = ___ Hydroxide s ____Cobalt _» Silver
___ Chromium,Hex __ Sodium : ___ MWitrate : __« Copper ___Vanadium
—Copper ket . ___Nitrite - __dlron 2 Tinc
—_lron + ____Phosphorus,Ortho .
. __ Silica 7
___Sulfate 2
A}
___Total Phosphorus RADIOLOGICS
_i’Total Alk. as CaCDy :
___Total Hardness as CaCD3 . ___Alpha, Gross ___ %Bgadium
—Turbidity as NTU ; ___Beta, Gross ___Uranium
___Sp. Cond. (umhos/cm) ’ ___ %%gadium
__£T0s @ 180°C
—__Other:
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v - tnvironmental ChemislLry
f 88706710 13:41 JBU Page:

PORTAL LOWER BOG MINE

UINIA NATIONAL FOREST

88 W 100 N

PROVO Ui 84603 377-57860

UTAH STATE HEALIH LABORATORY
Environmental Chemistry Analysis KReport

Description: PORIAL LOWER BOG MINE

Site 1D: Source: (0
Cost Code: 3508
Lab Number: B80O2857 lype: 04 Date of Keview and QA Validation
Sample Date: B8/05/18 Ilime: 12:30 Inorganic Review:
lot. Cations: Organic Review:
fot. Anions: me/l Cations: Radiochemistry Review:
9"18 Total: me/l Anions: Microbiology Keview:

t n Ses
Tot. Alk. 0 mg/lL I'vs @ 1soc Y0 mg/l
1-Arsenic 1.5 ug/1 I1-Barium 0.037 mg/1
I-Cadmium 12 ug/l I-Chromium <5.0 ug/l
1-Copper <20.0 ug/1L I-1ron 7.9 mg/l
I-Lead <5.0 ug/l I-Manganes 270.0 ug/l
Mercury <0.2 ug/lL 1-Selenium 0.5 ug/l
I'-Silver €2.0 ug/l I'-Zinc 510.0 ug/l
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UTAH STATE HEALTH LABORATORY

1 2097
Environmental Chemistry Water Analysis
Water System No. Source No. Date Collectedtt 3 '/:""". Time Collected /. . 3¢
X yy/mn/ dd 24 hr clock
S (PR 3 IR o : B
Exact Description of Sampling Point:}(_,‘ﬂ' /{]( [r‘,.u Wi '."3?3 {7 ﬂ’l‘f.fb" =
F'_) v —~ < . -l
oottector:_I AL [, SKSADCL (o> County: Cost Code:_3 3¢ >
‘ by s e 2 - &)
Send Report to: L)H\.‘;“FA ASATIENA & E'\?(‘f? / Telephone No: 377-578¢)
" 2 n T g VG o
Address: (C.}t- L /OC" A ,i? OV Lo a’fqﬁ' Zip: EASEC S
lve __p _/m™ __ P __BOD __Mut __Bact __Pest ___THM __Rad __Spec
BOD Cyanide . ____MPN Total Coiiforms/100 ml
1SS ____Phenolics . ____MPN Fecal Coliforms/100 ml
TN ___Sulfide X ___WF Total Coliforms/100 m!
ToC pH i ____MF Fecal Coliforms/100 ml
000 ____Dil & Grease . ___Fecal Streptococci/100 ml
____Plate Count - Org./ml
CATIONS ; ANIONS i TOTAL METALS
___Awonia Lead 2 Bicarbonate , ___ Aluminum ALead
Arsenic Magnesium . Carbon Dioxide 4 _X Arsenic __A_Manganese
Barium Manganese . Carbonate X _% Barium _A Mercury
Boron Nickel - Chloride 2 __ Beryllium Molybdenum
___Cadmium Potassium . C03 Solids A _¥_Cadmium ___Nickel
Calcium Selenium . Fluoride 2 __X Chromium _¥_Selenium
___Chromium Silver ; ___Hydroxide : ___Cobalt _ Silver
Chromium, Hex Sodium . Nitrate 3 -\ Copper Vanadium
Copper Zinc : Nitrite ; _XIron _* Zinc
1ron ; ____ Phosphorus ,Ortho
: Silica
Sulfate
\
____Total Phosphorus 3 RADIOLOGICS
XTotal Alk. as CaCoy .
___Total Hardness as CaC03 . Alpha, Gross ___ 2gadium
__Turbidity as NTU ; ___Bela, Gross Uranium
___Sp. Cond. (umhos/cm) 2 __ 26gagium
X T0S @ 180°C :
Other:
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88/06/10 13:41
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|
MARY ELLEN PORIAL
ULINTA NAIIONAL FOREST
66 W 100 N
PROVO Ul 84603
| Description: MARY ELLEN PORTAL
Site 1D: Source: 00
Cost Code: 3508
Lab Number: 6802858 lype: 04

Sample Date:

Tot. Cations:

lot. Anions:
“nd lotal:

r

fot. Alk.
1-Arsenic
o I-Cadmium
~ 1-Copper
I-Lead
' Mercury
I-Silver

tnvironmental Chemistry

JBO Page:

371-5780

UrAH STATE HEALIH LABORATORY
knuvironmental Chemistry Analysis Keport

B8/05/716 Iime: 15:00

me/l Cations:
me/l Anions:

VDate of Keview and QA Validation
Inorganic Review:

Organic Keview:

Radiochemistry Review:

Microbiology Keview: |

ses
36 mg/lL ns @ lsoc 206 mg/l {
100.0 ug/1 1-Barium 0.019 mg/1 3
4 ug/l I'=Chromium <5.0 ug/l
40.0 ug/1 1-1ron 9.9 mg/1L
10.0 ug/l I-Manganes 140.0 ug/L
<0.2 ug/1 1-Selenium <0.5 ug/1
€2.0 ug/l I-£inc 1200.0 ug/l



UTAH STATE HEALTH LABORATORY =y i
: 2358
1 . Environmental Chemistry Water Analysis
; g, Vater System Mo, Source No. Date Collected &% -5 /(> Time collected [ 5 . L'(
ﬂlﬂlﬁ 24 hr clock
Exact Description of Sampling Point: /l’V”Z\/ CLLE /\.I ‘f,_-.\’ 1A
1 SKABCLUA 35
Collector: )C!\‘;L— J'J LA = )(.' L..\.,.‘\\.i h County: Cost Code: - D) \3
\ * f o . -:-'. 2" r- ,
send haport w: A 010 Aarloshe. io@Es>T b 3 20 B
] 'i'-) ~ . -y D
(C 8 > ia) /6(‘ £t RGNS TA 17 Zip: 0
lw __pc _|m _ P __ 80 __wt __Bact __pest __TM __Rad _ Spec
__BOD ___Cyanide : ____MPN Total Coliforms/100 ml
___Tss ___ Phenolics . ____MPN Fecal Coliforms/100 ml
kM ___Sulfide ; —__WF Total Coliforms/100 ml
T pH . ___WF Fecal Coliforms/100 ml
e ___0il & Grease A ___Fecal Streptococci/100 ml
~~ . ____Plate Count - Org./ml
CATIONS ANIONS TOTAL METALS
____Mmwonia . lead ___ Bicarbonate iﬂmim- q__f__ Lead
___Arsenic __ Magnesium . ___ Carbon Dioxide L _A_ Arsenic {_Manganese
___ Barimm ___ Manganese . ___Carbonate 2 _A Barium -\ Mercury
____Boron ___ Nickel : ___Chloride Y __~ Beryllium ___ Molybdenum
____Cadmium ___ Potassium . ____00g3 Solids . _-A’ Cadmium ___ Nickel
____Calcium ___ Selenium = ___ Fluoride : __\_ Chromium _.A Selenium
| _Chn'.'im ___ Silver ; ___ Hydroxide : __ Cobalt _ U sitver
| __ Chromium,Hex __ Sodium > ____Nitrate . __X Copper ___Vanadium
—Copper __ Tinc : ___ Witrite . _~{ 1ron N Zinc
___lron R ____Phosphorus,Ortho
Silica
P | sulfate
A}
’ Total Phosphorus RADIOLOGICS
i —X Total Alk. as CaCOy ;
) ____Total Hardness as CaC03 : ___Alpha, Gross __ Bgadium
_Turbidity as NTU " ___Bela, Gross Uranium
___Sp. Cond. (umhos/cm) ; __ 2%gadium
T _ L T0S @ 180°C
] / ___ Other:

SITRGOER, e e
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PACLIFIC PORTAL A1 CREEK (MARKINGS WIPED OFF

UINTA NATLIONAL FOREST
86 W 100 N

PROVO ui 84603

Site 10D:
Cost Code;
Lab Number:
Sample Date:

E Description:

lot. Cations:

lot. Anions:
‘eemndStotal:

fot. Alk.
1-Arsenic
-Cadmium
I-Copper
- I-Lead
. Mercury
I-Silver

-\
-~/

Laboratory Analyses

UIaH STATE HEALITH LABORATORY

tnvironmental Chemistry

317-5780

Environmental Chemistry fAnalysis Keport

PRACLFLIC PORIAL AT CREEK (MARKINGS WLPED OFF

Source: 00

3508
8802859 lype: 04
Iime:

me/l Cations:
me/l Anions:

JBO Page:

Date of Keview and QA Validation

lnorganic Review:
Organic Review:
Radiochemistry Review:
Microbiology Keview:

6
3

mg/Ll
ug/1
ug/l
ug/1
ug/Ll
ug/1
ug/ Ll

2
6
400
0

v CC N
CWCOm=up

ns @ 1soU

T1-Barium

I-Chromium

1-1ron

I-Manganes

T-Selenium

I=Z4inc

200
0.28
<5.0

heed
23.0
<0.b%

1600.0

mg/ L
mg/lL
ug/L
mg/1
ug/l
ug/1L
ug/1

i e . SV
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UTAH STATE HEALTH LABORATORY

» Environmental Chemistry Water Analysis
N -/_
A MWater System No. Source No. Date Oo'llu:ud{ A Time Collected
/ yy/mm/dd 24 hr clock
Exact Description of Sampling Point: [/] ()i ¢ re24dAac oy € KCe S

'T) . o 53
S.ndllporttn LJ”«JIF} }\\#"Hf(‘igfll’— {(' u £ Telephone No: 377 /&
i‘).(,\ L) L‘f_,a(.' P / WGV 008 /-] 2tp: S SEC S
J (4 PC {m __m __Bo0 Nut Bact __ Pest THM __ Rad __ Spec
BOD Cyanide : ____MPN Total Coliforms/100 ml
155 Phenolics p ____MPN Fecal Coliforms/100 mi
TKN Sulfide 3 MF Total Coliforms/100 ml
ToC pH 4 ___MF Fecal Coliforms/100 ml
000 0il & Grease . Fecal Streptococci/100 ml
e . Plate Couni - Org./ml
CATIONS ANIONS TOTAL METALS
Ammonia Lead . Bicarbonate Aluminum /l.ud
Arsenic Magnesium Carbon Dioxide 4 _Arsenic lhnganese
Barium Manganese Carbonate < Barium _“Mercury
Boron Nickel Chloride ___Beryllium ____Molybdenum
Cadmium Potassium C03 Solids .~ Cadmium —Nickel
Calcium ___Selenium Fluoride _2\ Chromium . Selenium
chmim Silver Hydroxide Cobalt _» Silver
Chromium, Sodium Nitrate -~ _Copper ___ Vanadium
Copper Zinc Nitrite .\ 1ron _~.Zinc
1ron Phosphorus,Ortho
i Silica
. Sulfate
A
Total Phosphorus RADIOLOGICS
_?ijoul Alk. as CaC03
Total Hardness as CaC03 Alpha, Gross 228gadium
Turbidlty as NTU ____Beta, Gross Uranium
- . (umhos/cm) i ium
Pt 2&5 0 180°C :
-~

e " W

)

ol masiatEl
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tnvironmental Chemistry

37757180

UTAH STATE HEALTH LABORAIORY
Environmental Chemislry Analysis Keport

4"_‘\__

PACLFIC N 1AILING

ULNIA NAILONAL FORESI

68 W 100 N

PROVO Ul 84603
Description: PACLFIC N IALLING
Site 1D: Source: 00

Cost Code:
Lab Number:
Sample Date:
lot. Cations:
lot. Anions:

3508
8802860 lype: 04
88/05/18 [lime:

me/l Cations:

JBU Page:

Date of KReview and QA Validation

Inorganic Review:

Organic

Keview:

Radiochemistry Review:
Microbiology Review:

~>nd lotal: me/1l fAinions:
Laboratory Analyses

lot. Alk. 21 mg/l
1-Arsenic 90.0 ug/1
I-Cadmium 51 ug/l
1-Copper 260.0 ug/1

I-Lead 20000.0 ug/l

Mercury 3.24 ug/l

I-Silver 45.0 ug/l

s @ 180C

1-Barium

I-Chromium

1=1ron

I'-Manganes

1=-Selenium

I-Linc

140
0.15
<5.0
13.0
44 .0

77000

g/l
mg/1
ug/l
mg/l
ug/l
ug/1
ug/l

b A ——



UTAH STATE HEALTH LABORATORY

Environmental Chemistry Water Analysis

—— Water System No. Source No. Date Collected &8 <) /£ vime collected
.3 - yy/mm/dd 24 hr clock
- -\ ' —— U4 ;
Exact Description of Sampling Point: l/](-‘-" r 24 [\.l_ /AL AN
l)- L . X i s ] 3 A T
Collector: J A, [ DKQP)('-{—'-J-\J‘:) County: Cost Code: 36—2 S
LIRS . . . e 4 Al . :.' P Ry ' - v o |
Send Report to:_ L, ariA NS/ Jc'—wl Lo FCRC: ) Telephone No:_) 27/ 5‘7:"’"
2 L B ~ e T - g T
Address: &‘(’L'g IOLJ"J [(iCaved (11 /)/_}" Zip: ‘L-‘k/{,'()_') '
dw _vw _Jm __m BOD __ Nut Bact Pest TH __Rad __Spec
BOO Cyanide 3 MPN Total Coliforms/100 ml
15§ ____Phenolics y MPN Fecal Coliforms/100 mi
TKN ___Sulfide . MF Total Coliforms/100 ml
___ToC pH 5 HF Fecal Coliforms/100 ml
(+41] ____Dil & Grease i Fecal Streptococci/100 ml
. s Plate Count - Org./ml
CATIONS . ANIONS . JOTAL METALS
Aemonia Lead ; ___Bicarbonate : Aluminum 5 Lead
Arsenic Magnesium . ___Carbon Dioxide S 7Arsenic _A. Manganese
Barium Manganese . ___ Carbonate % -\’ Barium A “Hercury
Boron Nickel . Chloride . Beryllium ____Molybdenum
Cadmium Potassium . 003 Solids . . X Cadmium Nickel
Calcium Selenium - ___ Fluoride X <~ Chromium < Selenium
Chromium Silver : Hydroxide 2 Cobalt X Silver
Chromium, Hex Sodium = __ Nitrate s < _Copper Vanadium
___Copper Zinc ! Nitrite 4 _*ron X Zinc
1ron . ___Phosphorus,0rtho
___Silica
2 Sulfate
\
Total Phosphorus : RADIOLOGI
-X Total Alk. as CaCOy .
Total Hardness as CaC03 a Alpha, Gross __ PBgadium
Turbidity as NTU - Beta, Gross ___Uranium
Sp. Cond. (umhos/cm) A T 226pagium
@t _XJ0s @ 180°C .
/ Other:

iR s e e ) e cliRm R e



B8706/22 14:0%

7

Environmental Chemislry

MARY ELLEN CREEK 1/4 MILE BELOW MINL AREA

UINTA NATIONAL FOREST

88 W 100 N
PROVO

Description:
Site 10:
Cost Code:
Lab Number:
Sample Date:

lot. Cations:

fot. Anions:

UTAH STATE HEALITH LABORATORY

377-5780

Environmental Chemistry Analysis Report

MARY ELLEN CREEK 1/4 MILE BELOW MINE AREA
Source:

3508

8802861 Type:
BB/05/18 Time:

55 me/l Cations:
55 me/1 Anions:

Date of Review and QA Validation

Inorganic Review:

Organic Keview:

Radiochemistry Review:
1.8 Microbiology Keview:

JBO Page: I’

¢4 lotal:

Lagoratory Analyses

fot. Alk. 92 mg/l
1-Arsenic <1.0 ug/1
I-Cadmium 2 ug/l
T-Copper 42.0 ug/l
I-Lead 40.0 ug/l
Mercury <0.2 ug/1
f-Silver <2.0 ug/l

s @ 1soc
1-Barium
[=Chromium
T-1lron
I-Manganes
1-Selenium
I'=£inc

132
0.039
£5.0

11
46 .0
£0.5
310.0

mg/L
mg/1
ug/L
mg/ 1L
ug/l
ug/1l
ug/l



UTAH STATE HEALTH LABORATORY

-lj.“-'- :|;2861
> Environmental Chemistry Water Analysis
= Water System No. Source No. pate Cottected S8 5 /42 time cottected
f yy/mm/dd 24 hr clock
Exact Description of Sampling Point: ZLMR}/ CCLCA CREC IS
‘ \ - " . -t 5 -
Yy mirc Bllons M ApeA
e S e % dams [
cottector: | HOL I+ OKARCLLISD County: Cost Code: 3 L1 J%
\ { R, B £ A s e S 1
send Report to:_ ()i 0011 N ATIONAL . Foraes T telephone ho: 3770 737
T C-:‘ a N '}-) p - s PR N
Address: E’ O LT /OC Ve, ) 1191/ Zip:_¢ ! JO >
' ® P !/ m __PM _ BOD _ MNut __ Bact __ Pest ___ THM _ Had __ Spec
___BOD ___Cyanide . ____MPN Total Coliforms/100 ml
s ___Phenolics i ____MPN Feca) Coliforms/100 ml
___TkN ___ Sulfide ; ___MF Total Coliforms/100 ml
e pH y ___MF Fecal Coliforms/100 ml
__Ccoo ____Dil & Grease . ___Fecal Streptococci/100 ml
e . ___Plate Count - Org./m]
CATIONS ' i ANTIONS - TOTAL METALS
____hewonia Lead : ___ Bicarbonate < ___Aluminum V' Lead
____Arsenic Magnesium . ___ Carbon Dioxide . _X Arsenic _Q—__mgmese
___Barium Manganese . ___Carbonate . _A Barium 2\ _Mercury
Boron Nickel - ___ Chloride . ____Beryllium ___Molybdenum
Cadmium Potassium . 005 Solids . _«_Cadmium ___ Nickel
Calcium Selenium 2 ___Fluoride 3 _A Chromium _X_selenium
Chromium Silver I ___ Hydroxide : ___ Cobalt _ A Silver
___ Chromium,Hex Sodium 2 15 Mitrate 3 _/{_l"-':ppar ____Vanadium
Copper Zinc . __ Nitrite . _" 1ron i A7ine
lron o ___Phosphorus,Ortho .
Silica i
- __ Sulfate
\
Total Phosphorus L RADIOLOGICS
_ATotal Alk. as CacD; .
___Total Hardness as CaC03 - Alpha, Gross ___ 2Bgadium
____Turbidity as NTU 2 ___Beta, Gross ___Uranium
B —__5p. Cond. (umhos/cm) . 228Radium
_2- 705 @ 180°C .
L ___ Other:

T S T i e o i R L R




e Environmental Chemistlry
» 88706722 14:0% JBO Page: |

7~

PACIFIC MINE PORIAL FLOW 200 YDS. BELOW PORIA
UINTA NATLONAL FORESI

88 W 100 N

PROVO Ul 84603 377-5780

UIAH STATE HEALIH LABORATORY
Environmental Chemistry Analysis Report

. Description: PACLIFIC MINE PORTAL FLOW 200 YDS. BELOW PORIA

Site ID: Source: 00

Cost Code: 3508

Lab Number: 8802862 lype: 04 Date of Review and QA Validation
Sample Date: 88/05/18 Time: Inorganic Review: 88/06/22
lot. Cations: Organic Review:

fot. Anions: 91 me/l Cations: Radiochemistry Review:

¢~ 4 Total: 91 me/1 Anions: 3.0 Microbiology Review:

Laporatory fAnalyses

Tot. Alk. 152 mg/1 s @ 18oC 202 mg/1l
i-Arsenic 24.0 ug/l T-Barium 0.11 mg/l
-Cadmium 9 ug/l [-Chromium - <5.0 ug/l
1-Copper 62.0 ug/1 T-1ron 6.6 mg/l

-Lead 180.0 ug/1 I-Manganes 23.0 ug/l

Mercury <0.2 ug/1 1-Selenium 0.5 ug/l
(-Silver €2.0 ug/1 [-Zinc 1300.0 ug/l




.' l;t) ./.

g UTAH STATE HEALTH LABORATORY
. Environmental Chemistry Water Analysis
Water System No. Source No. Date Collected Time Collected
7\ yy/mm/dd 24 hr clock

Exact Description of Sampling roint:l)ﬂ('. Cle MiC

|
JOFR A« o)

200 yor BClow PoR 44 <

oottector: PAU L /l- SKABRCEL L as D

A . £

County: Cost Code: -2« /™

Send Report to: L) f'h-)TIH ;L\n/}'/'j("l\) Il ',f(. i 2(

y 2 "4 e
> 7 Telephone ho: 3 1) 55 /€0

= ‘ == e
Address: F?‘ w160 W J)V?t W AL 7/ Zip: 5 /ln S
_'rc . _Lm __PM _ BOD __ Nut __ Bact __ Pest ___THM __ Rad __ Spec

__ BOD ___Cyanide . ___MPN Total Coliforms/100 ml
=y ___Phenolics . ____MPN Fecal Coliforms/100 ml
___TKN ___Sulfide ___WF Total Coliforms/100 ml
300 pH ____NMF Fecal Coliforms/100 ml
___Coo ___0il & Grease ___Fecal Streptococci/100 ml
— —_Plate Count - Org./ml
CATIONS . ANIONS TOTAL METALS
___Ammonia _ lead . ___Bicarbonate Alumi num _~ Lead
___Arsenic __ Magnesium . ____Carbon Dioxide 4 Ihrsenic _-\’ Manganese
___Barium ____Manganese i ___Carbonate _< Barium __\ Mercury
____Boron ___Nickel : ___Chloride ___ Beryllium ___Molybdenum
___Cadmium ____Potassium = €03 Solids 5 3y Cadmium ___ Nickel
___Calcium ____Selenium Fluoride Chromium ¢ _Selenium
____Chromium __ Silver ___Hydroxide ___Cobalt _\/Silver
=1y ium,Hex __ Sodium ___ Nitrate _\/ copper ____Vvanadium
___ Copper -7 ipe ___ Hitrite _L Iron - Zinc
__lron ____Phosphorus ,Ortho
' iSilica
___ Sulfate
\
___Total Phosphorus RADIOLOGICS
_X Total Alk. as CaCly
___Total Hardness as CaC03 ___Alpha, Gross __ 2Bgagium
___ Turbidity as NTU ___Beta, Gross ____Uranium

Sp. Cond. (umhos/cm)
f"'- X105 @ 180°C
Other:

ium



- Environmental Chemislry

88406722 14:0% JBO Page: 1.
»
i
LOWER PAC.MINE PORTAL ACROSS SITREAM FROM BAKE
UINTA NAILONAL FOREST
88 W 100 N
PROVO Ul 84603 377-5780
‘ ; UTAN SIATE HENLIN LABORNIORY
i Environmental Chemisiry Analysis Report
w Description: LOWER PAC.MINE PORTAL ACROSS SIREAM FROM BAKE
Fi Site 1D Source: 00
- Cost Code: 3508
- Lab Number: 8802863 Type: 04 Date of Review and QA Validation
- Sample Date: 88/05/18 [ime: 10:45 Inorganic Review: 88/06/22
~lot. Cations: Organic Review:

' fot. Anions: 109 me/l Cations: Radiochemistry Review:

Gr7, \otal: 109 me/1 Anions: 3.6 Microbiology Review:
. Laboratory fnalyses :

' Tet. Alk, 183 mg/l 'bs @ 180C 204 mg/l
1-Arsenic <1.0 ug/1 T=Barium 0.036 mg/1
I-Cadmium <1 ug/l [-~Chromium <5.0 ug/lL
T-Copper €20.0 ug/l 1=1ron 0.048 mg/1

‘fr-Lend <5.0 ug/l I-Manganes 6.0 ug/l

. Mercury <0.2 ug/l 1-Selenium <0.5 ug/1
k= T-Silver <2.0 ug/l I-Zinc <20.0 ug/l

Iy;
J-

|




[ Y - UTAH STATE HEALTH LABORATORY vt Dl a2 683
Environmental Chemistry Water Analysis

o~ Water System No. Source No. bate Collected S4 5-/E Time colected A} . Y/ 5
yy/mm/dd 2‘ hr clock

\ q e i 3
Exact Description of Sampling Fblnt:_z__du.u(. [C  'Ac /A G ’/—)‘ o e

/J-C??C_-‘an STRC 1A }b’ (A ‘}3;1;(('-{7 }"il 14 S('!\.'C.

| < :
Collector: .TAi__\ - f[_z }(/] B(C-. uprd N County: Cost Code: -Y'( ‘B
Send Report to: L,’AJ‘IP! NATION AL b 20 5T Telephone 4o: 377 5785
s 4 Pog oo 463 L
s, EF wa 100 [HCCNE, T g 2GS
i c PC 2m M BOD __ Nut __ Bact ___ Pest THW  _ Rad __ Spec
___BOD Cyanide | MPN Total Coliforms/100 m
LEH ___Phenolics . MPN Fecal Coliforms/100 ml
RN ___Sulfide . ___WF Total Coliforms/100 ml
TOC pH . MF Fecal Coliforms/100 ml
coo 0il & Grease . ___ Fecal Streptococci/100 ml
~— : ___Plate Count - Org./m
CATIONS F ANIONS 3 TOTAL METALS
Ammonia Lead i ___Bicarbonate . Aluminum ___.\(:_I.ead
Arsenic Magnesium : ____Carbon Dioxide S ansmic \_Manganese
Barium Manganese . ___Carbonate . _X_Barium _-\" Mercury
Boron Nickel x ___ Chloride = Beryllium ___Moiybdenum
Cadmium Potassium . €03 Solids . X Cadmium Nickel
Calcium Selenium i Fluoride ‘ A Chromium X _Selenium
. Chromium Silver - Hydroxide > Cobalt ¥ Silver
i Chromium, Hex Sodium : Nitrate : Copper ___Vanadium
' Copper Zinc : ____Nitrite . _X 1ron _X_ Zinc
| iron . Phosphoms Ortho
. . _ 'S¥¥ica ’
Sulfate
]
Total Phosphorus . RADIOLOGICS
W Total Alk, as CaCDy .
Total Hardness as CaC0y ; ___Alpha, Gross 228adium
___Turbidity as NTU . __Beta, Gross Uranium
- Sp. Cond. (umhos/cm) . ___ 2%padium
ITIIS @ 180°c
S Other:




e

i

.
"".‘-"_ \

LR R-DATE/SAMPLE~NUMBER . : [ e/ 1
¢ ol -

|
UTAH STATE WATER QUALITY SYSTEM

MONITORING RUN PROGRAM
P

- MO IRING RUN:[ ]
| STORET : [ b SOURCE:[ ] r.ofm'rv:[ ] UsSE: [ ] COST CODE:[ ]
DESCRIPTION: [ NevYh Fork Am<rican Fork cbove .Boa Ming J
COLLECTOR: [PILAJIVILLIL 1MHIC 10s1lk1(AI[BI(EILILVIINIIDIL L 20 IC 1
DATE: [@][8][0][?]1[2][O] TIME:[1][0o]l[2]Ts] TYPE:[ ][ 1

Y Y M M D D
FIELD TESTS _

-~ TEMPERATURE: [i11[o]. . [0] co2: EJC 3E 3L ]
PH: [ 1[&1-107] DEPTH: £ 1 1f 1L 1.[ 1
D.O.: K0 e [ T | Cl RESID.: [ J.F 08 1

| SP.COND, : il o i K 1S e I FLOW (MGD) : N (S e |

| SP. GRAVITY: N R e R ) | FLOW (GPM): C JL AE IE =L )

I TRANSPARENCY : IS ]‘-[ q FLOW (CFS): [ I[ 10 10 10 10 1rzl.[%]

1 SAMPLE BOTTLES NEEDED

4

f\.
CL  3TRY:[2]
NUTRIENTS:[7]

.'I TOTAL METALS:[2]

]
|

FIELD COMMENTS:  TAKE FLOW ..)um,? = 07" wrdth = 3.6" Deglh=.w

S TR

-

—




— A=,

4 » R-DATL/SAMPLE-NUMBER . : [ £ 2 1
F ol &
UTAN STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM
—
MO RING RUN: [ ]
STORET: [ ] SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE [ ]
DESCRIPTION:[ ADIT O F Lower Boe MINE ]
COLLECTOR: [PITAIIVILLIL 1AL 1(SIKITAIIBILEILIVIINIIEIL 0 30 I0 )
DATE:[BI(8I[wll7]1[2]1[0] TIME: [+ 101 ]0(=3]1Ls]) TYPE:L 1L 1
Y Y M M D D
FIELD TESTS
TEMPERATURE : [(ol[o].[0] C€O2: £ 10 1€ 101
: [. 157 .22 DEPTH: L IC 3C 2C 3L 3
SR 7 I o | Cl RESID.: E ¥ 3 ]
E3E JE AT 3E AL 4 FLOW (MGD): E J-E 3% 3
5 08 s o e | | FLOW (GPM): E 4 JE JE X-E 1
A0 3« ) FLOW (CFS): [ 10 10 IC 1L IC 1C 1.[s]
SAMPLE BOTTLES NEEDED
cH TRY:[2]
NUTRIENTS: [7]
~ TOTAL METALS: (2]
FIELD COMMENTS:  TAKE FLOW o202 1.3':= wid 1k D«_{LL -.25!¢

B |
. | \




4 R-DATE/ZSGAMPIE-NUMBER . ([ =y 3
o1 -

UTAH STATE WATER QUALITY SYSTEM

MONITORING RUN PROGRNAM

o,
MOl  RING RUN:[ ]
STORET : [ 1 SOURCE:[ ] COUNTY:[ 1 USE:[ ] COST CODE:[ ]
COLLECTOR: [PI[AI[VITUIL 1MHIL IESIIAILAICEILEN LI VIINILOIL I 30 0 1
DATE: [Bl(8llo]l(7]1[%](ec] TIME: [2]1[/]1(=s1(0] TYPE:[ ][ 1

Y4 " M- D

FIELD TESTS

TEMPERATURE : [71011.05]1 co2: [ 10 30 10 1
pi: [ 1[e].[8] DEPTH: L3030 10 1.0 1
D.O.: f<1.1 ) Cl RESID.: L J.L FE 3
SP.COND . : [ 30 30 30 1C 10 1 FLOW (MGD): f 3.2 3 3
SP. GRAVITY: [ 1.0 10 1L 1 FLOW (GPM): }3EAE 3 0L D
TRANSPARENCY : [ I0-3.0 1 FLOW (CFS): [ IC IC 1C IC 1 1[21.[¢

SAMPLE BOTTLES NEEDED

—

CH TRY:[2]
NUTRIENT:[7]

{ TOTAL METALS:[2]

v

(FIELD COMMENTS:  IAKE FLOW  Jump = -03' Wilf € Dey M = 325!

| \




—

g of’ L

UTAH STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM

R-DATEZSAMPLE -NUMRER . : [# A

MO”™ DRING RUN: [ ]

STORET : [ ] SOURCE: [ ] COUNTY: [ ] USE: [ ] COST CODE ;|
| DESCRIPTION: [ Nn?) Fonre Americ dn Fovik Brvey dbsve Facific Mme )
COLLECTOR: [P1[AI[WITLIT 1TAT 1I511R1TATIBIIEI [Tl A BIT 10 10 10 ]

DATE: [B]l[8]1[el[7]1[2](e] TIME: [7 ][ [e]1(s5] TYPE:[ 1[ ]
Y Y M M D D
FIELD TESTS

TEMPERATURE: (11L&l -[o] co2; C 3 38 36 3

pH: [ 1L€1.17] DEPTH: S ) FT T S 19O p |
S DO, ¢ o | i e T Cl RESID.: A A iy i
- SP.COND. : t- 3 3E 3L-JF .4 FLOW (MGD): S 1 |
(1 SP. GRAVLITY: L AsE mE I FLOW (GPM): R 1 1 o A
“g';TRﬂNSPﬁRENCY: 031309 FLOW (GFS): [ 10 3L 3L I 3 1[71.[c
f% 2 SAMPLE BOTTLES NEEDED

——

‘cH CTRY: (2]

'NUTRIENT: [7]
|
.~ TOTAL METALS: [2]

(FIELD COMMENTS: TAKE FLOW Junp = 10' Whid¥ = cs' Dcpﬁ( P

()




—1 .
or

‘ - -
- UTAH STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM

s

f:;‘;
.
~ CH  RTRY: [2]

~ NUTRIENT: [7]
~ TOTAL METALS: [2]

R-DATE/SAMPLE-NUMAER. : [ #{L 1

MO SRING RUN: [ ]
STOKET : [ 1 SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE:[ ]
DESCRIPTION:[?ACIF/( MINE ~MAIN ADIT 1
COLLECTOR: [PIIAIIVIICIL 1410 1IIKILAI A el e Ibal oAl 20 10 30 1
DATE: [g][8]1[0]1[71[2]1[0] TIME:["1C IC 1C 1 TYPE:L 1L 1]
Y Y M M D D
FIELD TESTS
TEMPERATURE : [ 1(7].(0] C02: £ 1L JF 3L 1
pH: [ 1lel.[s]1 DEPTH: € 3C 1€ 3C X-C )
D.0.: [ JL 1.0 1 €1 RESID.: L 1B L 3
SP.COND. : L 303 3F M -3 1 FLOW (MGD): A ) 1
~ SP. GRAVITY: -0 4k 3L ) FLOW (GPM): [ 1C X0 )L 3:[ ]
- TRANSPARENCY : T | IR T T FLOW (CFS): [ 3L 10 10 10 IC 1L 1.[214

SAMPLE BOTTLES NEEDED

A

:?"'- FIELD COMMENTS:  TAKE FLOW _Jum p o4’ _wilth-1 £ D .P“‘ Sl




" : . R-DATE/SAMPLE-NUMBER . : [ &/ 5~ ]
o1 -
UTAN STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM
P

MO JRING RUN:[ ]
STORET : [ 1 SOURCF:[ ] GOUNTY:[ ] USE:[ ] COST CODE:[
DESCRIPTION:L PAC/ Fre mIiNE - N PoRT AL ]
COLLECTOR: [PI[AILVILLIL JIHIL J3)I<IlAlIBILEIILIOIMNIIEIL I 20 2L 1
DATE: [B][B]l[cl[7]1[23 (0] TIME:[L][3]1(cllo] TYPE:[ 1L 1

Y Y M M D D

FIELD TESTS

TEMPERATURE: L'l/'J[o]-[c} Co2: C 3L 30 2
phH: C 3 )J-T ] OEPIH: €10 30 JC 1-[ )
D.0.: I 3.£7 €1 RESID.: { 1.5 3L ]
SP.COND. : [ 303 I it 3¢ 3 FLOW (MGD) : £ 3-E I 1
SP. GRAVITY: [ 3.E 3% 3] FLOW (GPM): E3t 1E 3E ¥E 3
TRANSPARENCY : {3 3. 3 FLOoWw (GFS): [ 1C 1C 3C 1€ 1L 3C 1.T 1

SAMPLE BOTTLES NEEDED

CH  TRY:[2]
NUTRIENTS: [7]
TOTAL METALS: [2]

FIELD COMMENTS: TAKE FLOW  Swme &€ FLrmu Miae o S SMf/gf
5'«1\'/ j '¢_. \

B




" R-DNTE/SAMPLE-NUMBER . ; [ =f-¢ ]
L 01 ‘ .
UTAH STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM
'm0~ RING RUN:[ 1
. iSTanT:[ 1 SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE: [ 1
| DESCRIPTION:[ Pacs £ Mine — Qenor okl Tailings ]
| COLLECTOR: (1[A1[0I[IL JLHIT 10S10d LA (BITEI [ [VIINIIDIT 10 10 10 )
DATE: [g)Lellel[7][2]1L0] TIME: [¢]1(3]1[¢]1[O] TYPE:[ 1C 1
¥ ¥ M M DD
FIELD TESTS
TEMPERATURE: [z]1[O].[e] 575 7 g [ O S Y
pH: E4f€l.I'73 DEPTH: [ 103030 1.0 1
0.0, L 3L 1.L 1 €1 RESID.: t I.F 3E 3
. SP.COND. : L JC JC 30 1C 10 1  FLOW (MGD): L 4.0 3& 3
~ SP. GRAVITY: I 3.3 3 FLOW (GPM): L 10 1C 16 1.C 1
:-1TRAHSP6RENCY: C:3E 3.0 3 FLow (€Fsy: [ 1L 30 JL JC 3L 2C 3-C 3
SAMPLE BOTTLES NEEDED
~

Elent ey: [2]
| NUTRIENT: [7]
' TOTAL METALS: [2]

=
=

Wl

FIELD COMMENTS: TAKE FLOW

\




— o

"_d 5 E R-DATE/SAMP LE-NUMBER. : [ ﬂ7 ]
1, y

UTAH STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM

nc’_\ﬁnruc RUN: [ ]

STORET: [ 3 SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE:[ ]
 DESCRIPTION:[ ]

COLLECTOR: [P1[A1I0ILAIL JHIL ISIKIMAIILILEILLIWINILDIC 30 20 1L ]

DATE: [2lB1[o](7]1[2]10] TIME: [+ ][4A12]1[5] TYPE:[L 1L 1

AN B
FIELD TESTS

TEMPERATURE : [2]1[0].[o] COo2: L3ESE 3E ]
pH: [ Jlel.[7]  DEPTH: EJE JL JE J.F 1
5 D.0.: £ 3£ 3.L 1 €Y RESID.: [ 1.0 1€ 1

SP.COND. : L JC JC 30 3L 1L 1  FLOW (MGD): [ 1.C 1C 3

SP. GRAVITY: e i g i | FLOW (GPM): CJc 11t 1-.t1
- TRANSPARENCY : [ JC 1.0 1 FLOW (CFS): [ IC 1L 10 IC 1C 1L 1-[&]
) ‘SAMPLE BOTTLES NEEDED

I'“\\

| CHe_ _STRY: [2]
| NUTRIENT: [7]
 TOTAL METALS: [2]

FIELD COMMENTS:  TAKE FLOW J e .03’ 'Dzlp-ﬂu e 35 LM =2.25!

i1




e
# - R-DATE/SAMPLE-NUMBER . : [ 4
Lol

"UTAH STATE WATER QUALITY SYSTEM
| MONITORING RUN PROGRAM

mo/” DRING RUN: [ 1

STORET: [ 1 SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE:[ 1
DESCRIPTION: [ Nor#h Fodl Awmeyice Fovl Rivey Befous Pacific Minel
COLLECTOR: [PI[AILUVILLIL JIHIL 1s1<I[AI[BI[E]I[LILVIINILDIC I0 10 I ]
DATE: [gl[ellel(7](2]1[0] TIME: [} 141510l TYPE:[ 1[ )

Y Y M M D D
FIELD TESTS

TEMPERATURE: L] ol co2: [ 1C 1C 1€ 1
pH: [ 1L&l.[9] DEPTH: EYC JO 3L 2.1 1
D.0.: [ 3C 1.01 €1 RESID.: [3.010 )
SP.COND. : =3k 3 30 34011 FLOW (MGD): L 3-L 3L 1
SP. GRAVITY: [ 1.0 1C 1L 1 FLOW (GPM): CIC 10 10 1.1 1

. TRANSPARENCY : L JE 3L ) FLOW (CFS): [ J[ JIC JIC IC 1 1071 .[&]

'SAMPLE BOTTLES NEEDED
P
CH  TRY:[2] :
NUTRIENTS:[7]1 . A

TOTAL METALS:[2]

— T,

7/
| FIELD COMMENTS: TAKE FLOW  Jump = .04’ quM s A}m‘ﬂ =

Site tocabed Just wpslectm Cone Mot #Dcﬁ =
\
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R-DATE/SAMPLE-NUMBER. : [ ££ 9 ]
UTAH STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM
MC  DRING RUN:[ b
STORET : [ ] SOURCE:[ ] COUNTY:[ 1  USE:[ ] COST CODE:[ ]

DESCRIPTION: [ NevfA Fork. Americam Forh Forper @ Dutkmas. L7 ]
COLLECTOR: [PIIAI[VILLIL 1LHIL IISIAILAIBILEILLILUIIAMIIDIL I I 10 ]

DATE: [B][B][0]1[7][2][0] TIME: (71131 (5] TYPE:[ 1L ]
Y ¥ .M M D D :
FIELD TESTS

TEMPERATURE : [(11[e].[s51 coO2: T
pH: [ Jlel-[8]  DEPTH: o o (g )
D.0.: (10 1.0 ] Cl1 RESID.: £ 1-€ JE 3
SP.COND. : 301030 JC 1L 13  FLOW (MGD): £ )T 3k A
SP. GRAVITY: [ 3.C1C 101 FLOW (GPM): [ JCIC JC 1-C 1
TRANSPARENCY : L3I0 J.0C1 Frow (CFrs): [ JC 1C JC 30 1003€E61-17]

SAMPLE BOTTLES NEEDED

b _"‘\
| CH TRY:[2]

—

| NUTRIENTS:[7]
| TOTAL METALS:[2]

FIELD COMMENTS: TAKE FLOW Ju...’p =05l rddh = B De.f-/é =_ 477

D

e i




—

(8 - R S RrESTE WD ol

; _ e
DESCRIPTION: [ MARY ELEEN GULCH <lECle AT MOUTH ]
COLLECTOR: [PI[AI[0][L]l JIHIL 1(sIx1[AIIBIEIICIMVINILEIL I I 1L 1
IDﬁT cglisllell72][e] TIME: [/ J[ell1](0] TYPE:[ 1C 1]

YoNIIMOm (B P

| FIELD TESTS
1TEHPERRTURE [/11[s].[o] c02: [ JC 10 1C )
1 [ J[e]l.[8] DEPTH: £ 3L JL AL J-C }
i § g I | Cl RESID.: T T
SP COND Ci3f 3L 3C A€ AL 3 FLOW (MGD) : £ Juk 3k 1
SP, GRWITY: C J.C 30 1C 1] FLOW (GPM): [} JE JE 34F 3
'_ TRANSPARENCY : L 3f 3L 3 FLOW (CFS): [ I1C 1C 1C 1C 3C 1012-L7

SAMPLE BOTTLES NEEDED

 CHEMISTRY:[2]
 NUTRIENT:[7]
 TOTAL METALS:[2]

i FIELD COMMENTS:  TAKE FLOW Jum'p=./4!" Widd =2.27 Dr},{,{ =,

i)
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£ o
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UTAH STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM

RuDQTE/SﬂHPLL~NUHﬂLRL:[_ﬂf/[

MO.  RING RUN:[ ]
STORET : [ i SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE: [
DESCRIPTION: [ North Fovk American, Fovi befoaMary, Cllen Gulcl. )
COLLECTOR: [PI[AILVILLIL JIHIL ISIIAAILAIIAILCILITUINIIDIL JC 30 2L ]
DATE: [g][8][C])(7]1[2]1[O] TIME: [ J[e]ll3]0] TYPE:[ 1L 1]
Y ¥ N -M B D
FIELD TESTS

TEMPERATURE: [41(7].[0] Co2: £ 3 JE I8 4

pH: [ JC61.[91 DEPTH: L' 36 3T 3E 3:F 3

0.0, : ety By | Cl RESID.: L J-E 303

' SP.COND. : [ 103030 1C 30 1  FLOW (MGD): L 1.L3E 2
 SP. GRAVITY: [ 3.0 10 1L 1 FLOW (GPM): £ 36 3¢ AL ¥-.40]
%: - TRANSPARENCY : (30 1.C1 FLOoW (CFS): [ JC JC IC IC 10;118]1.12]
Ei SAMPILE BOTTLES NEEDED

N

[CH. LTRY: [2]

& NUTRIENT: [7]
TOTAL METALS: [2]

]

E;‘ FIELD COMMENTS:  TAKE FLOW Juw z .03 D‘;ﬂm = L8 LY =7

| 1
- |

|

B

'l'

i
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R-DATE/SAMPLE-NUMBER . : |5

g o1,
)

UTAH STATE WATER QUALITY SYSTEM

MONITORING RUN PROGRAM
MC  ORING RUN:[ ]
STORET : [ ] SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE:[ ]

DESCRIPTION: [ MARY £¢LEN GULCH CREEK ABovus rmine TRILINGS
COLLECTOR: [PIfA] V][Il JIHIL 1(s1IkIlAIALEI(UIvIINILDIL I0 30 IC 1

DATE: [Bl[gllel(7121L[ /] TIME: [o]l[9][¥4l[a] TYPE:L 1L 1
¥-ox m- N-Db B
FIELD TESTS
TEMPERATURE : [ 1[9].[0] co2: E DL TESTE )
pH: [ Jlel-[7) DEPTH: T 1 1S R 1 e G |
D. 0.2 o C1 RESID.: 5 P ek
SP.COND. : Lot 3 a3 ) FLOW (MGD): I [ I
SP. GRAVITY: T I e | FLOW (GPM): A AE3ER 3
TRANSPARENCY : L3 151 1 FLoW (CFSY= [ & I0 30 JIC0°3€ 30 31232
SAMPLE BOTTLES NEEDED
o, N
CH TRY:[2]

. 28
NUTRIENTS: [7]
'TOTAL METALS: [2]

FIELD COMMENTS:

TAKE FLOW Juu%p =.02' widlh = 1.5 D?ﬂ =t

A




f ) R-DATE/SAMPLE-NUMBER. i [#f/3 ]
01 '

UTAH STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM

‘MOl RING RUN:[ ]
| STORET: [ ] SOURCE:[ ] COUNTY:[ ] USE: [ ] COST CODE:[ ]
\DESCRIPTION: [ MARY ey c L LEN MINE PORTAL ]
COLLECTOR: [PILAI[VIILIL 1[HIL I[SIIAILAIBISA(LILVIVIEPIL I 10 30 ]
DATE: [gl[Bl[el[71[21(1] TIME:[(][ol[elle] TYPE:[ J[ 1

¥ oMW D

FIELD TESTS

TEMPERATURE : [ 1(7].[o] CoO2: E.3L 3L 3T 3
pH: [ 1le]-[s] DEPTH: i | 2 i B
D.O.: T | i T | €l RESID.: ) A
SP.COND. : [ 30 JC JC 1L ][ 1 FLOW (MGD): g 5 W
SP. GRAVITY: ) 1T ¢ IS 1 Y FLOW (GPM): T ) T 0 D R S TR
' TRANSPARENCY : MR N O FLOW (CFS): [ 3L 1L JC 2L 3L°3L 1-[3)

SAMPLE BOTTLES NEEDED

e N
CHE_ TRY: [2]

NUTRIENT: [7]

TOTAL METALS: [2]

. & 4 ) :
FIELD COMMENTS:  TAKE FLOW Jemyy =-03 widH = 10" Dep = .21

"‘\
=




K=DATE/SAMPLE-NUMULK . : L g/ /3 A

o1. :
| UTAN STATE WATER QUALITY SYSTEM BB A
MONITORING RUN PROGRAM 103432
MOMP—ORING RUN: [ 1 |
STUw T [ 1 SOURCE:[ 1 COUNTY:[ 1] USE:[ ] COST CODE:[ ]

DESCRIPTION:[ wles# F"”Lﬂfarg_ Ellen &H’c‘. CI’CC/'-« a0 MMA Y
COLLECTOR: [P1[4I[ 1[Il 1ML 1ISIIKITAIBICI(LI[VINIIRIL 10 10 1L ]

DATE: [Z1(8llol7 102111 1] TIME: [+ ][ ¢1[o] (o] TYPEZE JE ]
¥ Y M N DD
FIELD TESTS
TEMPERATURE: [1103].-[o) cCoO2: £ 3E 3E 3L ]
pH: [ 1(el.[7] DEPTH: [ 3E 3 3F 3.8 3
D.0.: LI )-£ 3. . CY RESID.: £OYE 3E)
SP.COND. : IR [ N | O T e FLOW (MGD): [ SR8 B i 2 1
SP. GRAVITY: 1.0 30 JE 3 - FLOW (GPM): e |1 TN IR | N i T
TRANSPARENCY : il { I el (R B TR o2 o TARSR oS i ol T I et e 4 e Rl i
SAMPLE BOTTLES NEEDED

(cHE=TRY: (@3] ~T-ALK , HRows, Seqy 7135
NUTK+ENT: [&] 3

TotaL mMeTaLs: (214 = s, Bﬂ;Cf’, B, CO, FG,PB,MN'( /’/3 ,56/ NG, Za/

r

| |FIELD COMMENTS: TAKE FLOW ‘Iu"",‘p:'o-’” Wi # = 15" Depth *.3°
E '

| T




i P &:‘:‘jm

4 M -

g1 .

R-~DATE/SAMPLE-NUMRBRER :[*(fs A

"UTAH STATE WATER QUALITY SYSTEM
| MONITORING RUN PROGRAM

MOP™ DRING RUN: [ ]

STORET: [ 1 SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE: [ ]
| DESCRIPTION: [ wes# F”'LM‘W' Ellen Gulcl Crech 2> Mrdth ]

| COLLECTOR: [PILAILVILCIL IIHIL JISIIRILAIBIEI(LIVIENITRIL 10 1T 1L ]

| DOATE:[&(glloll710210/] TIME:[/]1[/]1[olle] TYPE:L 1C 1

. Y Y M M D D

e FIELD. TESTS
E

‘;‘T:QTEHFERﬂTURE: [;1[3].[o] Cco2: 303 3]
R PR [ J[el.[7] DEPTH: [-JE 3B 0 3:0)
.o C 3L 1.[ 1 Cl1 RESID.: [ 1.C101

JC IC 1L 1  FLOW (MGD): £ o3 (3=

L J0 JL 1 FLOW (GPM): I 1 s 1 A 2 e

E 30 3.1 3" FLoW (€ray s € 30 30 I8 30 3E 3£ -J-163

SAMPLE BOTTLES NEEDED

CHF TRY: [2]
. NUTRIENT: [7]
1 .':.; TOTAL METALS: [2]

FIELD COMMENTS:  TnKE Flow Nump =07 wiel /= (S Depth 7.3’
IELD COMMEN f




i

e R-DATE/SAMPLE-NUMBER . : [ <gf /4L ]
" UTAH STATE WATER QUALITY SYSTEM
MONITORING RUN PROGRAM
M~ DRING RUN: [ ]
STORET: [ i SOURCE:[ ] COUNTY:[ ] USE:[ ] COST CODE: [ ]

DESCRIPTION:T MARY ELLEN GULCH CR . BELOW MINE TAILINGS
COLLECTOR: [PI[A41[vILLIL JIHIL IISIIAIAISILEI LI IINIIDIL 10 10 1L ]

DATE: [&1[8]1 [0l 7102101 ] TIME: [1]1011(31(5] © TYPE:[ 1L ]
VYT . 8D
FIELD TESTS

TEMPERATURE : [/1[3]1.[s] coz2: L-3E TE-08 )
pH: [ Jlel-[7] DEPTH: ke 7 5= N | il P D
. D.o.: [ 3§ 3-5.1 X SESID.: T A B
- SP.COND. : L 30 3C2C JC 0L 1  FLOW (MGD): : £ 10383
~ SP. GRAVITY: £ 3.0 10 10 1 FLOW (GPM): EJE I I 3.E ]
- TRANSPARENCY : [IC1.03 FLOW (CFS): [ 30 30 1O I3[ 3C 1123.014]

X

[
N

SAMPLE BOTTLES NEEDED

-~ lcHe  sTRY: [2]
'NUTRIENT: [7]
TOTAL METALS: [2]

|FIELD COMMENTS: AKE FLOW Jtuwi\o = 04 widfh=3.0" \DEP‘iL:.tfg'

b A




| mW‘WNU‘ ol | Mk “ “ UNITED STATES DEPAATMENT OF AGRICULTURE 2 i
v " . . e u " ' PURCHASE ORDER w
: . T OROER BATE

< OROE 0 1 0 ] (ET
o/ aves | AT | W | | e3.2082-8.10m7
%] Cansignes. Address, Hip Cude and Plase af Inspeciian and Accapiancs
UINTA MATRONHAL FOREST .
4 PO P43 886 2-A-1807 (PAUL SKABELUND)
BR WEST 100 HORTH
> PROVO UT 64601
lm. Nai T‘U c’;‘:’ Fis b x]-°m|“’[ I
IUWI‘I' WG m:nn W" m«r‘:mr.e AMOUNT

AL TS T = WATER SANALSS FORTHE FOLLOFIRG 2500 01 11— &k 8500 TR0
MEAVY METALS: A, ANSFKIC! B, BARTUM; ’ :
C. CADMIUM; D, CHRCNIUM; E, COPPER; i
F. IAGN; 0. LEAD; N, MANGAWESE; 5
1. PMERCURT; J. SELENIUM; X, SILYER; :

L, ZINK a4D RSO FOR ALKALINITY AND TOTAL
DISSOLVED S&LIDs,

o2 ANMLYRIS - VATER SAMFLE IN SMALL CORTAINER | 2500/ 01| 1 Er 15.00 : 00
FOR ALKALTVITY ASD TOTAL DISSCLYED SCLIDS v

1

1

1

i

i

1

)

1

1

0

'

1

1

i

'
d :

= L]

" T
- il amgiin i rein] 3% £ratinkd

] & FUNR K2 «4'"«5 !-'k"";" ?i°«%:‘g}}s
i

L}

i

'

i

'

'

'

i

i

1

1

1

1

-mmmmnnmmmmamnmoruusc 252(cX K = ) :
T Fo8 PONT 7. 22 DISCOUNT ANDIOR NET PAYMENT TERMG 220 TYPE CONNOOITY/ : = = T
TESTINATION Rat 50 Doys ot U Sub-Total p 1205,00
73 DELIVER 70 F.OB. POINT ON OR BEFORE (Date) 24 SHWIP VIA 7% ESTIMATED FREIGHT ) H
PER CONTRACT 00 |TOTAL P 1305.00
g: 1 29 ACCOUNTING CLASSIFICATION - %
T = = 5 = CISTRIBUTION
PE -f s " 3 - 3 “ 'I—‘—— :——x 2
1 i 0! 0062 'l.
y i : P
] L} ] ]
i L} 1 ]
- ) i ] i
y 1 3 ' - 39
o | : i ‘-0
k Vi i Ty
f ' T i =y
f % HEE H R H beals
i gk T ER ¥ 1, e ~
Bl R0 A o Sl B
| 316 OROERED BY (Name and
| GLERA !Ilm PORCHASING KOEMT
i (31c COMMERCIAL PHONE (Aren Code snd Number) 31d F15 PHONE NO.
| (BD 1180824591
e AUTHORIZED SIGHNATURE
J ' AGENCY USE COPY T

E L e . r <
T N e i S e
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Lwvironmental Chemisiry
‘ se/08/722 11:33 JBO Page:

"

4 i ¥

A f(',“\.( ,(7 }<ﬁ !)(— /u ,\‘.(}

> WEST FORK MARY ELLEN GULCH CREEK @ MOUIH
{ ULINTA NATIONAL FORES!

88 W 100 N

PROVO ul 84603

UTAH STATE HEALTH LABORAITORY
Environmental Chemistry Analysis Report

Description: MWESI FORK MARY ELLEN GULCH CREEK @ MOUTH

Site 10: Source: 00

Cost Code: 3508 :

Lab Number: 8803932 Type: 04 Date of Review and Qf Validation
Sample Date: 88/07/21 [time: 11:00 Inorganic Keview: B8 /08/22
Tot. Cations: 43 Organic Review:

Tot. Anions: 103 we/l Cations: 2.5 Radiochemistry “ouiew:

f’“ﬁnd Total: 146 me/1 Anions: 2.6 Microbiology Review:
\J;ﬂ;mtjrr Analyses e

i Sulfate ! 67 mg/l Tot. Alk. 60 mg/l

1. Hardns. 121.7 mg/1 Tbs @ 180C 190 mg/1
I-Arsenic 14.5 ug/l I'-Barium 0.022 wmg/l
1-Cadmium 2 ug/l I-Chromium <b.0 ug/1
I-Copper 53.0 ug/l I'-Iron 1.2 mg/tL

T-Lead 10.0 ug/1 - T-Manganes 74.0 ug/l

Mercury <0.2 ug/il I'-Selenium <0.5 ug/l
1-Silver €2.0 ug/1 T-Zinc 450.0 ug/lL

B AN e
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AMERICAN FORK HYDROLOGY
AND |
WATER QUALITY STUDY ‘

Lidsone & Anderson, Inc.

Walef Heso_urces and Environmental Consultants
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AMERICAN FORK HYDROLOGY
AND
WATER QUALITY STUDY
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PREPARED FOR:

Utah Division of Oil, Gas and Mining
Abandoned Mine Reclamation Program
355 W. North Temple
Triad Center, Suite 350
Salt Lake City, UT 84180-1203

and

United States Forest Service
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1.0 INTRODUCTION

A water quality investigation was conducted at several abandoned mine sites in the
American Fork Canyon, Utah County, Utah during the three day period of July 7th through the
9th, 1992. The project was cooperatively funded by the Utah Division Oil, Gas and Mining
(DOGM), Abandoned Mine Reclamation Program (AMR) and the U.S. Forest Service, Uinta
National Forest. Several previous studies had been conducted in the area including:

(1) Merritt, Lavere B., 1988; "Preliminary Survey of Water Quality in Mine Drainage
in Sheeprock Mountains and North Fork of the American Fork River." (Water Quality).

(2) Mangum, Fred, 1988; "Aquatic Ecosystem Inventory, Macroinvertebrate Analysis;
Annual Progress Report, Uinta National Forest". (Water Quality and
Macroinvertebrates).

(3) Kastning-Culp, Nancy, et.al., 1992; "Year End Report On Mitigation Systems for
Hard Rock Mine Effluent in Utah". (Soils, Water Quality, Vegetation, Ecosystems).

1.1  Site Conditions

The American Fork Canyon Mining District is characterized by inactive underground
mine workings, shafts, portals, spoils and tailings located in the Uinta National Forest. The
majority of these workings are associated with valid mining claims. A number of abandoned
mine sites have been inventoried by the Utah DOGM in the past, The scope of the current
sampling study was to specifically investigate three mine drainage problem areas: the Pacific
Mine, the Lower Bog Mine and the Mary Ellen Gulch Mines (Figure 1).

In many cases the underground workings of inactive mines are flooded by ground water.
This ground water comes in contact with the mineralized rock, spent ore and/or tailings, which
results in changes in water chemistry., Typically this change manifests itself as lower pH
conditions and higher concentrations of trace metals. Where there is sufficient ground water
"head" or gradient, the mine water is discharged to the surface and enters area streams. If toxic
levels of trace metals are present in these mine waters, an adverse impact to area streams or
aquatic life can occur.

The purpose of this study is to investigate the hydrology, geochemistry and water quality
impacts of mine drainage on receiving waters within the National Forest Lands. Following the
analysis of the water quality impacts, a conceptual "action plan" will be developed. This report
documents the sampling study, the laboratory analyses, and a mass balance analysis of the water
quality in the vicinity of the three study sites.
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Field investigations were conducted by Lidstone & Anderson, Inc. and a representative
of the Utah Division of Oil, Gas & Mining, AMR Program to determine existing conditions.
These investigations included water sample collection, flow estimates, measurements of field
water quality and soil pH parameters. Additional analyses included observations of geological
and mineralogical conditions, natural biological and geochemical controls or hydrochemical
barrier conditions present at each site.

Flow estimates were made at each portal and in the vicinity of sample points using a
bucket and stop watch. Flow estimates were made along major drainages (Mary Ellen Gulch
and the North Fork of the American Fork) using a Pygmy Current Meter. Field water quality
parameters included field pH (Orion Research Model No. 200), field conductivity and
temperature (YSI Model No. 33) and color. Water samples were collected and handled using
standard EPA sampling protocol. Samples were unfiltered, preserved in the field, packed in ice
and delivered to the Utah Department of Health laboratory within 24 hours of collection.
Laboratory analysis included major anions and cations, total dissolved solids, total alkalinity and
selected acid soluble trace metals.

Figure 2 presents the sample sites in relationship to the mine portals and receiving
streams. Field pH and laboratory TDS characterize the water quality at each sampling point.
Flow discharge measurement points and estimates are presented on this figure. Table 1
documents the field sampling program, a descrirtion of each sample site and the field parameters
measured at each site. The analytical results and a conceptual sketch of each site showing the
relative locations of sample sites are presented in Appendix A. Gaging measurement data sheets
are presented in Appendix B.

2.0 PHYSIOGRAPHIC AND GEOLOGIC SETTING

The American Fork Canyon study area is situated within the upper headwaters of the
North Fork of the American Fork River in Utah County, Utah. The locations of the American
Fork River and its various tributaries are shown on Figure 1. The North Fork is a south west-
flowing drainage tributary to the American Fork River, which drains into Utah Lake, the Jordan
River and eventually into the Great Salt Lake. The headwaters of the American Fork Canyon
in the vicinity of the project area range in elevation from 9,200 to over 10,000 feet above sea
level. The drainage originates in a glaciated cirque basin, known as Mineral Basin at the base
of Mount Baldy. Mary Ellen Guich is a southeast draining tributary to the North Fork of the
American Fork, entering the American Fork Canyon at Dutchman’s Flat. The project area
within Mary Ellen Gulch ranges in elevation from 8,800 to 9,400 feet above sea level. This
drainage originates in a gldciated cirque basin, known as Merril Flat at the base of Twin Peaks.

The streams draining the divide are steep gradient cobble- to boulder-bed streams. The
flow conditions of the streams range from rapid to turbulent along most of the project area
reaches. The drainage pattern is dendritic with most tributaries sustaining a base flow
throughout most of the year.

The geologic setting of the project area is extensively fractured and mineralized carbonate
and metasedimentary rocks of Paleozoic or Precambrian Age. The oldest rocks within the
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Table 1. American Fork Canyon Water Sampling Program.

confluence

w/American Fork, through tailings

AFF2 7/8/92 - 1:20 PM 9.5 cfs* 8.0 130 170 13.3 American Fork bl. Pacific Mine

AF#3 7/8/92 12:20 PM 9.2 cfs 8.4 140 150 11.3 American Fork ab. Pacific Mine

AF#4 78192 12:25 PM 12 gpm 8.0 - 280 11.7 Discharge from Pacific Mine afier treatment in
Beaver Pond sb. confluence

AF#5 718192 2:25 PM 44.5 gpm 5.1 80 - 10.1 Discharge form Lower Bog Mine Portal

AF#6 28192 3:30 PM 144 gpm 6.5 - 180 230 7.8 Discharge from Pacific Mine Portal

AF#7 7/8/92 5:05 PM 70 gpm 5.9 140 180 8.0 Discharge from North Portal Mary Ellen Gulch

AF#8 /8192 5:50 PM 0.55 cfs 8.1 - 140 9.1 Mary Ellen Gulch us. of AMR and active mine
disturbance

AF#9 7/8/192 7:15 PM 1.50 cfs 7.9 - 170 10.4 Mary Ellen Gulch ds. of AMR and active mine

disturbance

o

Mary Ellen Gulch South Portal

- 1192 - 0.6 cfs* 1.7 - 105 10.2 Trib. North of North Portal Mary Ellen Gulch Mine
us, of AMR disturbance

- 716192 - 0.0¢ 6.9 260 - 2.2 Ponded water on tailings at Pacific Mine

- /8192 2:45 PM 59 cfs* 1.9 110 - 10.0 N. Fork American Fork ab. Lower Bog Mine
discharge.

- /8192 2:55 PM 5-9 cfs* 7.5 100 - 11.2 N. Fork American Fork bl. Lower Bog Mine

discharge

o .

gpm measured utilizing & stopwatch and bucket
cfs measured utilizing a pygmy meter

flow visually estimated




immediate project area compromise the Late Precambrian Big Cottonwood Formation, which
consists of quartzites, shales and metasedimentary rocks. The formation is approximately 16,000
feet thick (James, L. P., 1979) and is well exposed on steeply dipping exposures along the
American Fork Canyon and Mary Ellen Guich. It is exposed along the American Fork channel
immediately below the Lower Bog Mine, as well as along the steeper reaches of Mary Ellen
Guich. The Paleozoic sequence within the project area consists of the Cambrian Age Tintic
Quartzite, Ophir Formation and Maxfield Limestone, and the Mississippian Age Fitchville
Formation, Deseret and Gardison Limestones. The Pacific Mine portals lie within a fault graben
block of Gardison Limestone. The Mary Ellen Gulch mine portals are situated in Cambrian Age
Maxfield Limestone and dolomites of the Mississippian Fitchville Formation. The Lower Bog
Mine portal was "driven into" the Precambrian Big Cottonwood Formation.

Mineralization and ore trends within the project area are closely associated with the
Miocene age emplacement of silicic, intermediate and aplite dikes of the Alta Stock (James, L.P,
1979). The rocks of the Alta Stock are typically granodiorite to quartz monzonite in
composition, Mineralization and alteration trends are concordant with the extensive faulting and
fracturing of the host rocks. Historical mining in the area generally followed these ore trends.
'IhechcaustryofthcAltaStockand the mineralization within the American Fork Canyon is high
in copper, lead, zinc and iron. The high arsenic and cadmium concentrations present in the
mineralized zones are associated with accessory minerals, which occur as the sulfides, arsenates
and carbonate minerals,

The characteristics of the mine drainage chemistry are a reflection of the relationship of
host rock chemistry, the surrounding equilibrium conditions of waters in contact with the
mineralized or "mined zone" and upgradient ground water quality. The "mined" or mineralized
zone is high in both primary sulfides, secondary sulfates and hydrous sulfates. Because of the
high sulfide content of the mineralized rock, one would typically anticipate acid mine drainage
from the American Fork portals. Of the three sites investigated, two sites are characterized by
nearly neutral pH conditions: the Pacific Mine and the Mary Ellen Guich Mines. In both cases
the host rocks are limestones or dolomites and are rich in carbonates. Although the oxidation
of the sulfides within the mineralized zones continues to occur and generate acid pH conditions,
the buffering capacity of the upgradient ground water quality is such that the water is neutralized
upon exiting the mine portal. Acid drainage is present at the Lower Bog Mine (pH ranges from
3.9 10 5.1). The host rock at the Lower Bog Mine is predominantly quartzites, siltstones and
shales of the Big Cottonwood Formation. The host rock and the upgradient water quality does
not have the capacity to biffer the acid mine drainage conditions at this site.

3.0 SAMPLING RESULTS

3.1 Lower Bog Mine

The Lower Bog Mine portal is located at an approximate elevation of 8,520 feet AMSL
and consists of a single bedrock opening, tailings dump and miscellaneous spoil piles. Discharge
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from the portal was gaged at approximately 44.5 gpm on July 8, 1992. The water was clear
with “yellow boy" or hydrous iron oxide precipitate in the vicinity of the discharge. On that
day, field pH was measured at 5.1 and the field analysis of total dissolved solids was 80 ppm.
Based on the considerable amount of iron precipitate at the mouth of the portal discharge, these
results were somewhat surprising. A single water sample was collected at the site. The
laboratory results (Figure 3) suggest that the discharging waters were not in equilibrium at the
time of sampling. A laboratory pH value of 3.9 suggested a greater change in pH (from field
to lab) than would be anticipates. The laboratory cation-anion balance was 21%. Typically

le laboratory balance is less than 5%. The 1992 sample results are similar to the 1988
(Merritt, 1988) sampling effort eliminating laboratory error as the sole problem.

. To evaluate the impact of the Lower Bog portal discharge on the North Fork of the

American Fork, field parameters were measured at various points within the hydrologic system.
The portal discharge enters the main stream at two points (Figure 3): (1) as surface flow
adjacent to a tailings dump and, (2) as seepage through the tailings dump. At the surface flow
location, the pH had increased from the upstream value of 5.1 to 6.4. At the seepage location
the pH had increased from 5.1 to 7.0, suggesting the neutralization of waters in transit from the
mouth of the portal to its confluence with the main stream. On the date of sampling (7/8/92),
measurements of field parameters upstream and downstream of the point of confluence were
made to determine if there was any impact to the waters of the American Fork. Upstream of
the portal discharge, a pH of 7.95 and total dissolved solids content (TDS) of 110 ppm were
measured. Downstream of the portal discharge a pH of 7.52 and a TDS of 100 ppm were
measured, suggesting that dilution is the principal mechanism for the mitigation of 2dverse
impacts. Discharge of the receiving waters on July 8, 1992 was estimated at 3.31 cfs (from
basin area reduction of measured channel discharges along the North Fork and Mary Ellen
Guich). The portal discharge was measured at 44.5 gpm or 0.1 cfs reflecting a dilution of 33:1.

The 1992 water quality analysis of the Lower Bog Mine portal indicate that excessive
concentrations of trace metals (iron, cadmium, zinc, copper and lead) are associated with the
portal discharge. Similar studies at the adjacent mines (Pacific and Mary Ellen Gulch) indicate
that copper and iron concentrations are not problematical since these parameters are strictly pH
and Eh dependent. Cadmium, zinc and lead behave in a slightly different geochemical manner.
Sampling completed by Mangum, 1988 indicated that upstream concentrations of zinc averaged
approximately 20 ug/l during a July and September sampling period. Downstream of the Lower
Bog discharge, zinc concentration increased to 77 (in July) to 190 ug/l in September. Sampling
of macroinvertebrates at two stations (Mangum, 1988) indicated that the effects of the portal
discharge resulted in "stress conditions along the lower reach”.

3.2  Pacific Mine

The Pacific Mine is located at an elevation of 7800 feet AMSL and consists of two
discharging portals, a tailings dump, miscellaneous mine-related structures and spoil piles. An
upper or ncrthwest portal was not investigated as part of this study. Previous studies (Merritt,
1988) had indicated that additional dissolution of trace metals occurred where the discharge from
the south portal commingled with an abandoned tailings dump. Kastning-Culp, et. al., 1992
investigated the biological uptake of trace metals by an adjacent wetlands/beaver pond north of
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the tailings dump. The 1992 sampling program was designed to investigate the impacts of the
portal discharge on the receiving waters (North Fork of the American Fork), the influence of
the interaction of the tailings with the portal discharge, and the positive, if any, influence of the
beaver pond on the discharging water quality. Figure 4 presents the sampling program
conducted at the Pacific Mine site.

Field parameters were measured at the five sampling sites on consecutive days and were
found to be repeatable during the sampling period. Drainage from the main portal (AF#6) is
characterized by a near neutral (6.54) pH, iron precipitate and high concentrations of trace
metals, primarily lead, zinc, copper and cadmium. Flow at the mouth of the main portal was
gaged at 144 gpm or 0.32 cfs. At the base of the first bench and approximately 110 feet from
the mouth of the main portal, the portal flow splits at a spoils dump and load out structure. The
main flow is diverted to the north towards a beaver pond. A secondary flow is diverted to the
south, commingling with a tailings dump. Much of the flow along this channel appears to be
subsurface flow and may exit the site as seepage. Sample AF#1, which was collected from the
tailings surface flow (measured at 6.5 gpm) is characterized by an increase in pH relative to the
upstream sampling site (AF#6). Trace metals concentrations at this site either remained the same
as AF#6 or decreased as a function of the increase in pH and Eh. The lead concentration,
however increased significantly (approximately 10 times). This increase appears to be primarily
tailings related. Previous sampling by Merritt, 1988 bore out this relationship though at a
significantly greater magnitude (160 time increase in lead concentration). Dr, Merritt’s sampling
took place during a "rain storm"™ which may have influenced the magnitude of the trace metal
concentrations.

A sample (AF#4) was collected at the mouth of the beaver pond prior to commingling
with the waters of the North Fork drainage. Sampling data from this point (Figure 4) suggest
that the beaver pond is efficiently removing most trace metals from solution. Most of the iron
and copper were precipitated out of the waters prior to entrance into the beaver pond. Cadmium
and zinc which exhibit similar geochemical behavior were reduced in concentration by
approximately 50%. Lead concentrations were below detection limits at the mouth of the beaver
pond.

Samples AF#3 and AF#2 were collected from the main stream at sites upstream and
downstream of the Pacific Mine disturbance. The waters upstream of the mine disturbance meet
all Class 3A standards for aquatic wildlife. Downstream of the mine (AF#2), the waters exceed
state criteria for lead. This sample exhibits an impact of the mine discharge in its four-fold
increase in zinc. Zinc levels approach the aquatic standard. Studies by Mangum, 1988
indicated that "the number of organisms (macroinvertebrates) had decreased approximately 70%
from an upstream to a downstream station in the vicinity of the Pacific Mine."

Figure 5 characterizes the changes in water quality character (major anir ~s and cations)
at the Pacific Mine. Trilinear diagrams iypically are used to present the relative chemical
characteristics of waters collected from different locations. Qualitatively, if two samples or data
points plot in the same field on a trilinear diagram a2 common scurce of ions is indicated. It is
no surprise that the five samples plot within the same field and can be classified as calcium-
magnesium bicarbonate waters. Both ground water and surface water sources at this site are
strongly influenced by site geology. The portal discharge is more sulfate- rich than the receiving

9
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=  Waters, yet the relative dilution of the portal discharge by the main streams waters (30:1) result

in the "commonality of ions" portrayed on Figure 5. The portal discharge was measured at 0.32
cfs. The North Fork of the American Fork was gaged at 9.2 cfs.

3.3 Mary Ellen Guich Mines

The Mary Ellen Gulch Mines are located along a south east-flowing tributary drainage
to the North Fork of the American Fork at an average elevation of 9,100 feet AMSL. The site
consists of a number of mine portals, abandoned structures, sedimentation ponds and detention
structures, tailings and waste rock piles and spoil dumps. At the time of the field visit, active
mining was ongoing at an adjacent and upstream mine. There was recent evidence of attempts
to control the north portal drainage at the Mary Ellen Gulch Mine. Field parameters were
collected from two discharging portals: the south portal (pH= 7.2; EC= 205 umhos/cm) and
the north portal (pH= 5.95; EC= 180). Since the most significant discharge (70 gpm vs. 2.5
gpm) originates from the north portal, only that portal was sampled (Figure 6). The sampling
program at the Mary Ellen Gulch Mines was developed to ascertain the impacts of the AMR
portal discharge on the receiving waters, Mary Ellen Gulch. Prior to the initiation of this
project it was understood that other abandoned mines and dumps were present in the upper
basin, but that the Mary Ellen Gulch north portal may have had the most significant impact on

the drainage and the fishery.

On the day the Mary Ellen Guich Mines were sampled, the Globe Mine, immediately
upstream of the AMR site was discharging "milky sediment-laden water”. The discharge ceased
at approximately 5:30 PM that day. In an attempt to collect the most representative downstream
sample, AF#9, was collected at 7:15 PM. Fine sediment, a reflection of the Globe Mine
discharge, was present on the stream gravels throughout the downstream reach.

The discharge from the main north portal (AF#7) was acidic (pH=5.95) with "yellow
boy" and iron oxide precipitates near the mouth of the portal. The sample data from the 1992
sampling program indicated that the trace metal concentrations of this portal were not very high
with only zinc, and iron exceeding aquatic standards. Previous sampling efforts (Merritt, 1988)
found that elevated levels of copper, lead and cadmium originated from this portal. A sample
collected upstream of the AMR disturbance and along Mary Ellen Gulch, AF#8, is characterized
by good water quality. Class 3A aquatic standards were achieved for all parameters. The
downstream sample, AF#9, may have been influenced by the discharges from the active
underground mine above the AF#7 sampling location. Despite any such influence the 1992
sample analysis was very similar to the previous sample analysis by Merritt, 1988 which
exhibited elevated concestrations of zinc, iron, copper and lead. Copper and lead appear to
originate from some source other than the mine portal and may be related to the upstream Globe
Mine or possibly to adjacent spoils and tailings dumps within the Mary Ellen Guich basin.

A trilinear diagram (Figure 7) characterizes the transitional change in water quality
character (major anions and cations) at the Mary Ellen Suich Mines. The waters discharging
from the portal (AF#7) are calcium- magnesium sulfate waters. The waters of Mary Ellen Gulch
prior to "mixing" (AF#8) are calcium- magnesium bicarbonate type waters. Once these waters
are mixed (AF#9) at the dilution ratio naturally occurring on-site (10:1) the waters change

12
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chemistry to a calcium magnesium sulfate-bicarbonate- type water. The portal discharge was
measured at 70 gpm. The main stem of Mary Ellen Gulch was gaged at 1.50 cfs.

4.0 Water Quality Impacts to the North Fork of the American Fork

4.1  Site Geochemistry

It is important to understand the geochemical changes, which occur as the mine discharge
water exits the mine portals and before it enters the main stream. In general the water quality
exiting the mine portals (Figure 8) is a calcium- magnesium sulfate-type water. The Pacific
Mine drainage is predominantly calcium-magnesium bicarbonate water. The drainage from these
portals are typically high in cadmium, copper, lead, iron and zinc. The anomalous
concentrations of trace metals in the waters exiting these mine portals are directly related to the
trace element geochemistry of the ore zones (Chapter 2.1). Copper and iron concentrations in
water are strongly Eh and pH dependent. In the case of the mine portal discharge the majority
of the iron precipitates out of solution as the waters become oxidized and the pH increases to
neutral. The copper coprecipitates as a copper carbonate and is removed from the solution as
Eh increases.

The trace metals zinc, cadmium and lead are somewhat more problematical since they
are mobile under a wider range of Eh and pH conditions. Lead is the least mobile of these latter
three elements and its solubility under oxidizing conditions is controlled by the presence of the
carbonate ion and to a lesser degree, the sulfate ion. Under reducing conditions, lead will
precipitate as a sulfide. Lead concentrations in the waters at the American Fork mines do not
appear to be directly related to discharge from the mine portals but rather to contact with an
outside source, either the tailings at the Pacific Mine or an adjacent upstream mine source, such
as the Globe Mine within Mary Ellen Guich.

Cadmium and zinc have similar geochemical behavior and are mobile under oxidizing
conditions and nearly all pH conditions present at the American Fork sites. Cadmium levels are
relatively low at the source and appear to rapidly decrease with dilution and to a certain degree
by plant uptake. Chelation and/or adsorption of cadmium by organic matter in the beaver pond
atﬂlePamﬁcMincappeanmhaveapOﬂuvelmpactonmnmmlconmmuon Further
discussion of these processes can be found in Kastning-Culp, et.al. 1992. The high
concentrations of zinc are the most serious trace metal water quality problem in the American
Fork Canyon. Zinc concentrations remain elevated at all stations sampled. Dilution of the
portal discharge by the main channel flow appears to be the most significant mechanism for the
reduction of zinc concentrations. Plant uptake of zinc, adsorption of zinc on hydrous manganese
and iron oxides, adsorption and chelation of zinc by organic matter in the beaver pond at the
Pacific Mine currently reduce concentrations of zinc in the effluent waters. Over time reducing
conditions will develop within the beaver pond, accelerating the process of zinc removal as zinc
sulfide precipitate. The limiting factor for sulfide precipitation at all American Fork sites is the
degree of sulfate present in the water. With the exception of the Lower Bog site, nearly all
project "receiving waters” are carbonate-rich.

15
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1t was felt to be most applicable to this project vwmause puas woe.
Fork Canyon and current field observations suggest that the 1992 sampled water quality retlects
a long term average condition.

Table 2 presents a summary of the American Fork water quality sampling program in
relationship to the four-day average aquatic standard. On a site by site basis, samples AF#2 and
AF#9 reflect the water quality at locations downstream of the disturbance and within the
receiving waters, the American Fork and Mary Ellen Creek. No downstream sample was
collected below the Lower Bog Mine. Previous sampling efforts by Mangum, 1988 document
the zinc concentrations above and below the Lower Bog Mine.

Sample AF#2 (Table 2 and Figure 4) was collected approximately 800 feet below the
Pacific Mine and exceeds aquatic fisheries standards for lead by a factor of four (4). Zinc
concentrations at the downstream sample are slightly below the Aquatic Class 3A standards, yet
are significantly elevated (four times) above background or upstream water quality. It is
anticipated that zinc concentrations downstream of the Pacific Mine will exceed Class 3A water
quality during certain periods of the year. The principal source of the elevated lead
concentration at the Pacific Mine is the tailings dump adjacent to the North Fork of the
American Fork. The principal source of the elevated zinc concentration is the water discharging
from the south portal of the Pacific Mine. Based on the impacts of the Pacific Mine on the
receiving water quality, remedial action at this site is recommended.

Sample AF#9 (Table 2 and Figure 6) characterizes the downstream water quality of Mary
Ellen Guich below the Mary Ellen Gulch Mine. This sample exceeds Class 3A water quality
standards for cadmium, copper, iron, lead and zinc. Of these parameters, copper, lead and zinc
are of primary concern. Copper exceeds standards by a factor of 4.5; lead exceeds standards
by a factor of 13.2; zinc exceeds standards by a factor of 3.6. All parameters are significantly
elevated above the upstream water quality sample AF#8. An insufficient number of samples
were collected at this site to fully characterize the source of the trace metal contamination of
Mary Ellen Guich. The upstream sample, AF#8, eliminates the abandoned Yankee Mines
(Figure 1) as a source of the metal contamination. Sample AF#7 was collected from the

17



—_ Table 2.

Standards (4-Day Average).

Water Quality Samples Which Exceed Class 3A Aquatic Fisheries

y | AFN | AFR2 I-Arn AF#4 | AFFS
e

AF#6

AP | AFHS

pH [6590su| - | - = V38 =] 60 | = | =
As | 190ugn | - | - o f o I - - o § w
cd | 13pugn | 14 | - s | 14| 12 - w | 3
Cu | 33pugn| - | - - |3 | 4| - ~- | 60
Fe |1000pugn| -~ | - — |9100| 4500 | 7800 | - | 1100
Pbo | 38ugn | 130 | 15 - |l10] 15 = - | s0
Se | Sugn e = X & = = A
Zn | 119ugn | 1700 | - 810 | 660 | 1800 | 800 | -- | 430

™ total hardness

—
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» Hardness dependent criteria (pertaining to Cd, Cr, Cu, Pb, and Zn) assumes 115 mg/l
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discharge waters of the Mary Ellen Guich North Portal. Although cadmium and zinc were
elevated at this source, only zinc exceeded Class 3A standards. It appears that an adjacent
source must contribute toxic levels of trace metals, in particular lead and copper. That source
could be the upstream and active Globe Mine or possibly runoff from the Mary Ellen Guilch
tailings or the abandoned Mary Ellen Gulch South Portal. Before any mine reclamation can
proceed at this site, additional water and soil sampling is necessary to clearly define the source
of the contamination and maximize the positive effects of the reclamation.

No 1992 downstream sample was collected at the Lower Bog Mine site. Field
parameters (Table 1) collected upstream and downstream of the mine discharge and along the
North Fork of the American Fork suggest that there is minimal impact to the receiving waters
(pH and TDS). Sampling of the discharging waters from the Lower Bog portal suggest that the
waters exiting the mine portal reflect poor water quality, exceeding Class 3A standards (Table
2) for pH, cadmium,, iron, copper, lead and zinc. With the exception of pH and iron, the
metals concentration of the Lower Bog Mine portal (AF#5) is less than the Pacific Mine portal
(AF#6). When comparing the dilution ratio (receiving water flow to the portal discharge) it is
apparent that there is greater dilution at the Lower Bog Mine than at the Pacific Mine.
Assuming similar geochemical conditions, one can predict that the impact of the Lower Bog
Mine discharge on the American Fork River will be less than the impact of the Pacific Mine
discharge. The principal contaminants of interest will be zinc and possibly lead. Sampling
conducted in 1988 (Mangum, 1988) indicated that zinc concentration will exceed Class 3A
standards during the low water period of the year by a factor of 1.6. Because of the site’s
inaccessibility and the limited magnitude of the problem, no action is recommended at the Lower
Bog Mine site.

4.3  Proposed Mine Reclamation

The 1992 water quality investigations quantified the environmental impacts of the AMR
disturbances on the North Fork of the American Fork. Additional study is recommended at the
Mary Ellen Guich sites. No further action is recommended at the Lower Bog Mine. Sufficient
water quality data are available at the Pacific Mine to document the nature and magnitude of the
environmental problem at this site. AMR and/or USFS action is recommended at this site to
mitigate the adverse impacts of past mining activities.

Available funding, land and mineral owner consent and final land use may restrict the
degree of mine reclamation and ultimately its success in the mitigation of adverse impacts. On
this basis a phased approach is recommended. Two interrelated sources of contamination will
have to be addressed at the Pacific Mine: (1) portal discharge and (2) the tailings pond adjacent
to the creek.

The primary source of contamination, the tailings dump is responsible for the elevated
lead levels in the American Fork at sample site AF#2. Lead concentrations are transported to
the creek via mine portal discharge as surface and subsurface flow, overland flow in response
to rainfall and snowmelt events and bank erosion “d channel migration of the American Fork
against the tailings embankment. This study did not quantify the relative metals loading of each
mechanism of transport.
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The tailings dump should be isolated from the American Fork through a combination of
cut and fill, rerouting of the portal discharge drainage and revetment of the existing American
Fork channel banks. All portal discharges should be routed in a permanent diversion channel
directly to the beaver pond. Because of the steep gradient of this channel, riprap protection will
be required. The riprap will serve a multiple purpose of protecting the permanent diversion from
erosion, oxidizing the discharging portal waters, raising the pH of the waters and coprecipitating
the iron from solution, as well as serving as a permanent and maintenance-free barrier to ATV
traffic attempting to access the tailings dump site. On site limestone or dolomitic rock can be
utilized as riprap. Screening and sorting of this rock will be required to ensure a well graded
riprap blanket.

The east slope of the tailings dump should be excavated from the vicinity of the North
Fork of the American Fork channel. These materials should be transported to the top of the
tailings dump and regraded to a "domed", yet relatively flat (less than 3% grade) surface.
Ponded areas on the existing tailings dump should be eliminated. The outslope (east) of the
regraded tailings dump should be graded to no steeper than a 4:1. The regraded surface of the
tailings should be "deep ripped and limed" to elevate the pH of the tailings above 6.5. Topsoil
can be borrowed from adjacent sites and placed on the regraded and limed surface. A minimum
of 12 to 15 inches of topsoil should be placed on site. Care should be taken to separate A and
B horizon material at the borrow site to ensure that an organic rich layer of A-horizon material
is available for final cover. This same material will serve as a natural seed source and will
reduce revegetation costs. The site should be broadcast seeded and harrowed. A riprap bank
apron or at a minimum, toe slope riprap protection should be placed along the outslope, adjacent
to the creek. Depending on the characteristics of available rock, this riprap may have to be
imported to the site. Wooden cribs or sintilar biotechnical slope protection may be substituted
for riprap. However longevity of the design should be addressed.

Additional treatment of the discharging portal waters can be accomplished through the
construction of a wetland on the upper terrace immediately above the beaver pond. The purpose
of this wetland is to accomplish primary treatment of zinc and cadmium, prior to the water's
entrance into the beaver pond. The beaver pond would behave as a secondary treatment facility.
The wetland would be excavated into the surface adjacent to the "loadout” area. Approximately
4,000 square feet of surface is available for wetland construction. An impermeable liner and
coarse limestone gravels would be placed at the bottom of the excavation. Organic matter
(humus, manure, soils borrowed from the beaver pond area) would be backfilled above the
gravel layer. The site would be topsoiled and planted with the appropriate locally available
vegetation. Kastning-Culp, 1992 documents the chelation properties and plant uptake of zinc
by local vegetative species. Soil and moss berms would be constructed within the wetland to
prevent short-circuiting of the influent waters, The wetland would discharge directly to a ditch,
which would flow to the beaver pond and uitimately to the North Fork of the American Fork.

Under a phased approach, the initial reclamation should entail a channel diversion of all
portal discharges to the beaver pond. "Follrv-up® water quality sampling should take place to
evaluate the beaver pond’s ability to treat the additional waters. Later phases should include the
limited cut and fill and regrading of the tailings dump, channel stabilization of the North Fork
in the vicinity of the tailings dump and the construction of the wetland.
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Surveying and mapping should be completed prior to the finalization of the designs. The design
process should include an evaluation of design hydrology, channel hydraulics, soils and
vegetation requirements, final earthwork, preparation of final plans and specifications.
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APPENDIX A
WATER QUALITY DATA
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AMERICAN FORK #1 Pacific Mine seepage above tonfluenc
w/ American Fork ‘
pH = 7.75
» temp. = 18.3
EC = 325

color = clear

UTAH STATE HEALTH DEPARTMENT
DIVISION OF LABORATORY SERVICES
Environmental Chemistry Analysis Report

Description: 'uﬂucm FORK #1

< Site I0: Source: 00 Date of Review and 0A Validation
| Cost Code: 3508 Ingrganic Review: 92/07/29 2
Lab Number: 9204265 Type: 04 Organic Review:
Sample Date: 92/07/08 Time: 12:45 Radiochemistry Review: )
Tot. Cations: 68 Microbiology Review: 5
Tot. Anfons: 140 mg/1 Cations: 4.1 me/1
Grand Total: 208 mg/l Anions: 4.2 me/l ¥
Laboratory Analyses
L-pH * 1.9 . D-Calcium 43 mg/
O-Magnesum 23 mg/1 D-Potassum <1 mg/1
Bicarbnate 206 mg/1 Carbonate 0 mg/1
Chloride <1 mg/1 Sulfate 38.045 mg/1
Tot. Alk. 169 mg/1 T0S @ 180C 220 mg/1
H+Arsenic 5.0 vg/1 H+Barium 0.11 mg/1
H+Cadmium 14 vg/1 ; HeChromium <5.0 vg/1
H+Copper €20.0 vg/1 Helron 0.3 mg/1
Helead © 130.0 wg H+Mangan 92.0 vg/1
HeSelenium <5.0 vg/1 HsZinc 1700.0 wg/1

PH  pH should be performed as a field test.
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| . AMERICAN FORK #2 North Fork of American Fork below
5 Pacific Mine
\ PH = B8.05
: f’\ temp = 1313
i EC = 170

{ color = clear

| UTAH STATE HEALTH DEPARTMENT
’ : DIVISION OF LABORATORY SERVICES

. Environmental Chemistry Analysis Report
Description: AMERICAN FORK #2
Site ID: Source: 00 f Rev Validati
Cost Code: 3508 Inorganic Review: 92/07/29
Lab Nymber: 9204266 Type: 04 Organic Review:
Semple Date: 92/07/08 Time: 13:05 Radiochemistry Review: 3
Tot. Cations: 42 Hicrobiology Review: :
Tot. Anions: B0 mg/1 Cations: 2.5 me/1
Grand Total: 122 mg/l Anions: 2.5 me/l. .
i Laboratory Analyses
L-pH * 8.0 - D-Calcium 28 mg/
D-Hagnesum 12 mg/1 D-Potassum <1 mg/1
Bicarbnate 128 mg/1 Carbonate 0 mg/
Chloride <1 mg/l Sulfate 15.889 mg/1
Tot. Alk. 105 mg/1 TDS @ 180C 132 mg/1
HeArsenic <5.0 ug/1 H+Barium 0.053 mg/1
7 HeCadmium <1 wg/1 H+Chromium 5.0 vg/1
; HiCopper €20.0 wg/1 H+lron 0.23 mg/1
- HelLead 15.0 vg/1 - HeMangan 21.0 vg/1
HsSelenium «5.0 ug/1 H+Zinc 99.0 ug/1

PH pH should be performed as a field test.
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AMERICAN FORK #3

UTAH STATE HEALTH DEPARTHENT
DIVISION OF LABORATORY SERVICES

N. Fork of American Fork above
Pacific Mine

Environmental Chemistry Analysis Report

pPH = B.42
temp = 11.3
EC = 150
Color:= clear

Description: AMERICAN FORK #3
Site ID: Source: 00 v
Cost Code: asoe Inorganic Review: 92/07/29
Lab Number: 9204267 Type: 04 Organic Review:
Sample Date:” 92/07/08 Time: 12:30 Radiochemistry Review:
Tot. Cations: 39 Hicrobiology Review:
Tot. Anions: 77 mg/l Cations: 2.3 me/l
Grand Total: 116 mg/1 Anions: 2.3 me/1
Laboratory Analyses
L-pH * 7.9 . D-Calcium 26 mg/1
D-Magnesum 11 mg/1 D-Potassum <1 mg/1
Bicarbnate 119 mg/1 Carbonate 0 mg/1
Chloride <1 mg/1 Sulfate 17.572 mg/1
Tot. Alk. 97 mg/1 ToS @ 180C 138 mg/1
HeArsenic <5.0 uwg/l g HeBarium 0.043 mg/1
HeCadmium <1 ug/l H+Chromium <5.0 wg/1
H+Copper <20.0 ug/1 H+lron 0.14 mg/1
Helead <5.0 ug/1 Hs#Mangan 16.0 ug/1
HeSelenium <5.0 vg/1 - H+Zinc 23.0 ug/1

PH pH should be performed as a field test.
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AMERICAN FORK #4 Seepage Discharge from Beaver Pond
above confluence of American Fork

pH. = 7.98

temp. = 11.7

EC = 280

color = clear

A

UTAH STATE HEALTH DEPARTMENT
DIVISION OF LABORATORY SERVICES
Environmental Chemistry Analysis Report

Description: AMERICAN FORK #4

Site ID: Source: 00 f Revi A V n
Cost Code: 3508 Inorganic Review: 92/07/29
Lab Mumber: 9204268 Type: 04 Organic Review:
Semple Date: 92/07/08 Time: 12:15 Radiochemistry Review:
Tot. Cations: 68 Microbiology Review:
{ Tot. Anions: 136 mg/l Cations: 4.1 me/1
Grand Total: 204 mg/ Anions: 4.1 me/1
7T Laboratory Analyses
B L-pH * : By S D-Calcium 42 wmg/1
D-Hagnesum 23 mg/1 D-Potassum <1 mg/1
| Bicarbnate 202 mg/1 Carbonate 0 mg/1
| Chloride <1 mg/1 Sulfate 35.646 mg/1
_ Tot. Alk. 165 mg/ T0S @ 180C 218 mg/1
HsArsenic €5.0 wg/l H+Barium 0.086 mg/1
HeCadmi um 5 wg/l H+Chromium €5.0 wg
H+Copper €20.0 ug/l H+lron 0.39 mg/1
Helead : ¢5.0 ug/1 H+Mangan 18.0 ug/1
HeSelenium <5.0 uwg/1 HeZinc 810.0 uvg/1
PH  pH should be performed as a field test.
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SRR T 9 Seepage from Pacific Mine @ Portal

pH. = 6.54
\ temp. = 7.8
EC = 230
color = sl. Cloudy,
red, Fe ppt

UTAH STATE HEALTH DEPARTMENT
DIVISION OF LABORATORY SERVICES
Environmental Chemistry Analysis Report

1 Description: AMERICAN FORK #6

] Site 10: Source: 00 Date of Review and QA Validation
et Cost Code: 3508 Inorganic Review: 92/07/29
Lab Number: 9204270 Type: 04 Organic Review:
Semple Date: 92/07/08 Time: 15:30 Radiochemistry Review: '
Tot. Cations: 65 Microbiology Review: ~
Tot. Anigns: 135 mg/1 Cations: 3.9 me/1 ¥
Grand Total: 200 wg/l Anions: 4.0 me/1
—
Laboratory Analyses
L-pH = 6.9 . D-Calcium 40 mg/1
D-Magnesum 22 mg/1 D-Potassum <1 mg/1
Bicarbnate 191 mg/1 Carbonate 0 mg/1
Chloride 1.4 mg/1 Sulfate 39.473 mg/1
Tot. Alk. 156 mg/1 T0S @ 180C 208 mg/1
HeArsenic 20.0 wg/1 H+Barium 0.084 mg/1
H+Ladmium 12 vg/1 H+Chromium <5.0 ug/1
Helopper 47.0 vg/1 H+lron 4.5 mg/1
H+lead 15.0 ug/1 H+Mangan 15.0 uvg/1
HeSelenium <5.0 ug/l HeZinc 1800.0 ug/1

PH  pH should be performed as a field test.
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AMERICAN FORK #7

UTAH STATE

North'Portal Mary Ellen Guich
pH. = 5.95
1 temp. = 8.0
EC = 180
Color = clear, Feppt

HEALTH DEPARTMENT

DIVISION OF LABORATORY SERVICES

Environmental Chemistry Analysis Report

Description: AMERICAN FORK #7
Site ID: Source: 00 iew v
Cost Code: 3soB Inorganic Review: 92/08706
Lab Number: 9204271  Type: 04 Organic Review:
Sample Date: 92/07/08 Time: 17:05 Radiochemistry Review:
Tot. Cations: 44 ; Microbiology Review:
Tot. Anions: 118 mg/l Cations: 2.6 me/l
Grand Total: 162 mg/l Aniomns: - 2.7 me/l
Laboratory Analvses
L-pH # 6.0 D-Calcium 30 mg/l
D-Magnesum 12 mg/1l D-Potassum 1.2 mg/l
Bicarbnate 30 mg/1 Carbonate 0 mg/l
Chloride <1 mg/1 Sulfate 102.13 mg/1
Tot. Alk. 25 mg/1 TDS @ 180C 184 mg/1
H+Arsenic 70.0 ug/1 H+Barium 0.014 mg/1l
H+Cadmium 1 ug/l H+Chromium <5.0 ug/1
H+Copper €20.0 ug/l H+Iron 7.8 mg/l
H+Lead €5.0 ug/l H+Mangan 210.0 ug/l
HeSelenium "¢5.0 ug/l H+Zinc 800.0 ug/1

PH pH should be performed as a field test.
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AMERICAN FORK #8 Mary Ellen Gulch above AML disturbance

pH. = B.1

' temp. = 9.1
EC = 140
color = clear

UTAH STATE HEALTH DEPARTMENT
DIVISION OF LABORATORY SERVICES
Environmental Chemistry Analysis Report

I Gescription: AMERICAN FORK #8

Site ID: Source: 00 fR Validati

Cost Code: 3508 Inorganic Review: 92/07/29
| Lab Number: 9204272 Type: 04 Organic Review:
' Sample Date: 92/707/08 Time: 17:50 Radiochemistry Review: .
! Tot. Cations: 37 : Microbiology Review: E
| Tot. Anions: 73 mg/l Cations: 2.1 me/1
| Grand Total: 110 mg/1 Anions: 2.2 me/1

7/~ ™ Labgratory Analyses

P LepH * 8.0 . D-Calcivm 25 mg/

' D-Hagnesum 10 mg/1 D-Potassum <1 mg/1
| Bicarbnate 106 mg/1 Carbonate 0 mg/1
' Chloride <1 mg/1 Sulfate 19.91 mg/1
! Tet. Alk. 87 mg/1 DS @ 180C 124 mg/1
{ HeArsenic <5.0 vwg/1 HeBarium 0.044 mg/1
- HeCadmium <1 vg/l H#Chromium ¢5.0 ug/1
H+Copper <20.0 vwg/l H+Iron 0.08 mg/1

Helead €5.0 vg/1 H+Mangan €5.0 vg/1

HeSelenium <5.0 vg/1 H+Zinc <20.0 vg/1

PH  pH should be performed as a field test.
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AHERICAN FORK #9 Mary Ellen Gulch below AML disturbnc
pH. = 7.95
) temp. = 10.4
EC = 170
I . ¥ Color = milky

UTAH STATE HEALTH DEPARTMENT
DIVISION OF LABORATORY SERVICES
Environmental Chemistry Analysis Report

Description: AMERICAN FORK #9

Site 1D: Source: 00 Date of Review and QA Validation
| Cost Code: 3508 Inorganic Review: 92/07/29
| Lab Number: 9204273 Type: 04 Organic Review:
Sample Date: 92/07/08 Time: 19:15 Radiochemistry Review:
Tot. Catlons: 43 Microbiology Review:
Tot. Anions: 97 mg/l Cations: 2.5 me/]
Grand Total: 140 mg/1 Anions: 2.6 me/]
Laboratory Analyses
; L-pH * 7.9 . D-Calcium 29 mg/1
D-Hagnesum 12 mg/1 D-Potassum <1 mg/1
: Bicarbnate 94 mg/1 Carbonate 0 mg/1
;; Chioride <1 mg/1 Sulfate 49.504 mg/1
3 Tot. Alk. 77 mg/1 TDS @ 180C 148 mg/1
& Helrsenic 10.0 ug/1 H+Barium 0.034 mg/1
y — HeCadmiuvm 2 ug/1 H+Chromi um <5.0 ug/1
e ) H+Copper 60.0 vg/1 H+lron - 1.1 mg/1
. & Helead 50.0 vg/1 HeMangan 60.0 ug/1
- B HeSelenium 5.0 ug/1 HeZinc 430.0 ug/1 |

e PH  pH should be performed as a field test.
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AF#5

LOWER BOG

Description: AMERICAN FORK #5
Site 10D: Source: 00 Date of Review and QA Validation
Cost Code: 3508 Inorganic Review: 92/07/29
Lab Number: 9204269 Type: 04 Organic Review:
Sample Date: 92/07/08 Time: 14:25 Radiochemistry Review:
Tot. Cations: 17 Microbiology Review:
Tok. Anions: 66 mg/1 Cations: 0.9 me/1 :
Grand Total: 83 mg/l Anions: 1.4 me/l
Laboratory Analyses
L-pH = 3.9 = p-Calcium 11 mg/1
D-Hagnesum 3.6 mg/1 D-Potassum 1.1 mg/1
Bicarbnate 0 mg/1 Carbonate 0 mg/1
Chloride 1.4 mg/1 Sulfate 64.368 mg/1
Tot. Alk. 0 mg/1 DS @ 180C 120 mg/1
H+Arsenic <5.0 vg/1 H#Barium 0.035 mg/1
H+Cadmium 14 ug/1 H+¢Chromium <5.0 ug/1
H+Copper 30.0 vg/1 HelIron 9.1 mg/1
HeLead 10.0 wg/1 HeMangan 290.0 vg/1
H+Selenium <5.0 ug/1 H+Zinc 660.0 ug/1
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| AMERICAN FORK #5
Lower Bog portal discharge
l PH. = 5.11
TIDS = B0 ppm
temp = 10.1
Color = clear, Fe ppt
UTAH STATE HEALTH DEPARTHMENT
DIVISION OF LABORATORY SERVICES
Environmental Chemistry Analysis Report
Description: AMERICAN FORK #5
| Site 10: Source: 00 Date of Review and QA Validation
¢ Cost Code: 3508 Inorganic Review: 92/07/29
4 Lab Number: 9204269 Type: 04 Organic Review: ,
1 Sample Date: 92/07/08 Time: 14:25 Radiochemistry Review: -
= Tot. Cations: 17 Microbiology Review: %
-\ Tot. Anions: © 66 mg/l Cations: 0.9 me/1
: —. Grand Total: 83 mg/1 Anions: 1.4 me/)
Laboratory Analyses
\
L-pH = 3.9 D-Calcium 11 mg/1
T M D-Hagnesum 3.6 mg/1 D-Potassum 1.1 mg/1
i (1 Bicarbnate 0 mg/1 Carbonate 0 mg/1
| Chloride 1.4 mg/1 Sulfate 64.368 mg/1
| Tot. Alk. 0 mg/1 TS @ 180C 120 mg/1
HeArsenic ¢5.0 wo/1 HeBarium 0.035 mg/1
! HeCadmi um 14 wg/1 H+Chromium <5.0 ug/1
(558 HeCopper 30.0 vg/1 Helron 9.1 mg/1
Al Helead 10.0 ug/1 H+Mangan 290.0 ug/1
4 HeSelenium 5.0 vg/1 H+Zinc 660.0 ug/1

PH  pH should be performed as a field test.
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3 PAGE OF
DISCHARGE MEASUREMENT NOTES

LOCATION Mary Ellen Gulch Bl. Portal Discharge (800 feet)

~~7g 7/8/92 PARTY Lidstone/Mesch
JUIPMENT__Bygmy METHOD_Area Velocity WEATHER cloudy overcast
CROSS SECTION__ GS#2 FLow_rapid
INITIAL GAGE READING/TIME_f/:20 PM FINAL GAGE READING/TIME_7:00 PM

COMMENTS Control section at bedrock outcrop; high flows overbank bedrock
outcrop to gravel bar; RB well vegetated, cobbles, willow bed materialj

sands, gravels on bed; some silt deposit. Mannings n=.055 bed, n=.055-.070 over
hﬂ"(
~
L = w
et b & o
Eiad-i oo - Velocity o
S5 e S A Y g (£t/s) &%
" - Mo — c £
A E - [ =] (o] Q0 [S34)
060 | Width | Depth| ® 2 2% At Koea 5
e (fr) | (£ft) | Seo.6 = palis Point | Mean | (ft?) a
LB no 0.0 0.0
| flow
[
.1 LB EOW 2.2 {80 0 £
|_verticgl 0. 76 0.17 0.13
11 3D 0.58 91 60 1,52
[ 1.59 0.41 0.65
4.2 0.58 101 60 1.66
[ ' 1.47 0.32 0.47
4.8 | 0,50 77 60 1.28
#_ 1.32 0.12 0.16
| 5.1 0.33 81 60 135
{4 1 0.67 0.07 0.05
! g pow| 5.5] 0 0 :
I 1.46 cfs
L] x
. | ~4d 1220 gpm ¢st flow
i i
| from seepage alona LB
o
1.50
7
0]
S

Lidstone & Anderson
Water Resources and Environmenmtal Consultant
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PAGE oF
i DISCHARGE MEASUREMENT NOTES

LOCATION N. Fork American Fork Ab. Pacific Mine Discharge
paxg 7/8/92 pARTY Lidstone/Mesch

.PMENT _Pygmy METHOD WEATHER Cloudy/overcast
CROSS SECTION_GS #1 FLOW_clear rapid

INITIAL GAGE READING/TIME 10:05 Al  FINAL GAGE READING/TIME 10:40 an
COMMENTS LB looking DS = 0.00. Bed material 2-4" cobbles, some gravels -

channel banks overgrown with semi dense overstory
Mannings "n" over channel length 0.045 - 0.050; oB = 0.065

:a—- = w
0D - 5 o
B ™ o C - Velocity o
S8 S a ] g (ft/s) i)
Aed 2 | 3] &5 £4
oo Width | Depth | » > E QU At Area 0~
=l e | £ | S0 4] = Ea Point | Mean | (££2) | @
LB EOW 0.0 0.0 0.0 e -
0.79 0.36 0.28
2.2 0.33 47 30 1.57
- - 2.05 0.36 0.74
I : 3.0 0.58 76 10 2. 92 '
| 2.73 0.67 1.83
4.0 0.75 44 15 2.93
; 2.55 0.73 1.86
| 5.0 0.71 32 15 | 2.16
2.46 0.73 1.80
] 6.0 | 0.75 41 15 2.76
L]
_ 2.19 0.71 1.55
i 7.0 0.67 24 15 1.62
’ 1.31 :0.59 0.77
, 8.0 | 0.50 30 30 | 0.99
I 0.86 0.31 0.27
| R 0.42 3 22 30 0.72
i 0.36 0.27 0.10
| ye-py .t 0 o | 0.00
i -
| 9.2 cfs
‘J - .5

e IL.idstone & Anderson
; ¥ater Resources ard Environmental Comnsultant
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AQUATIC ECOSYSTEM INVENTORY
Macroinvertebrate Analysis

EORTE FORK AMERICAN FORK RIVER ANRD MARY ELLEN GULCH CREEK
; UINTA NATIONAL FOREST
1988
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/—.\ AQUATIC ECOSYSTEM ANALYSIS
FOR NORTH FORK AMERICAN FORK RIVER AND MARY ELLEN GULCH CREEK ON THE
UINTA NATIONAL FOREST

1988

BACKGROUND AND METHODS

In recent years land managers on many of our forests and
BLM districts in the west have improved the stability and
reliability of land management plans and decisions by sampling
agquatic organisms which act as natural monitors of management
activities within the drainages on public lands.

During short-term exposure to water of poor quality or
adverse changes in habitat, organisms that cannot tolerate the
stress are destroyed and the aquatic macroinvertebrate
community structure changes. Since aquatic organisms respond to

=T their total environment, they can become an effective tool for
) detection of environmental changes.

Our analysis of aquatic ecosystems is based upon multiple
factors including:

1. Various macroinvertebrate data - Community dry-weight
biomass/sample expressed in gm/m?; number of individuals per
taxa (resident populations?); DAT Diversity Index, which
combines a measure of dominance and number of taxa; habit,
habitat and feeding preferences of individual taxa or species;
specific tolerances of taxa; community composition; and BCI
| (Biotic Comndition Index), which indicates as a percentage how
i close an aquatic ecosystem is to its own potential.

2. Physical parameter data and
\

3. Water chemistry data

Effective use of the Biotic Condition Index (BCI) depends
upon the availability of data on stream gradient, natural
capability of instream substrate (may not be the composition
present if man-influences sedimentation is found at the sample
station), total alkalinity, and sulfate in mg/l.
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Because of the way that macroinvertebrates occupy space
within a stream, it generally takes at least three samples to
represent the community accurately at a given station. One
sample per station costs less but has little value for aquatic
habitat assessment, one never knows if such single samples
represent the best, the worst or an average of possible
conditions at the sampling site. Also as a side benefit, three
samples per station provides a basis for various statistical
analyses, if random samples are all taken from a rubble
substrate in as similar habitat as possible, taking into
account mainly the velocity of flow and depth in the stream.
Biologists have found that compared to other sampling devices,
the Winget-modified surber net yields the highest coefficient
of correlation (similarity of samples).

A stream”s natural potential for productivity, habitat
quality and water quality can be compared to the "actual" by
taking quantitative samples of aquatic macroinvertebrates.
Careful analysis of macroinvertebrate communities can reveal
condition and trends in aquatic ecosystems. Sampling and
analysis is conducted inm accordance with procedures outlined in
FSH R-4 2609.23, Mareh 1985, Fisheries Habitat Surveys
Handbook.

This report is based upon 27 macroinvertebrate samples
from 6 stations on North Fork American Fork River and 3
stations on Mary Ellen Gulch Creek along with physical and
water chemistry data provided by your aquatic specialist.
Samples were taken above and below old mine sites to determine
possible effects of mine drainage upon the streams water
quality and aquatic life. Zinc concentrations on the North Fork
American Fork River ranged from less tham 0.02 mg/l at Stations
1, 3A and 8 to 0.190 mg/l at Station 3 below the lower bog
mine. Zinc concentrations on Mary Ellen Gulch Creek ranged from
0.022 mg/l at Station 12 above the mine drainage to 0.092 mg/l
at Station 14 below the mine effluents.




NORTH FORK AMERICAN FORK RIVER

The Upper Statiom (1) was above the lower bog mine.
Macroinvertebrate samples were also taken at Station 3 just
below the lower bog mine to evaluate the effects of mine
drainage from the old mine site. Of the heavy metals tested,
zinc appeared to be the most potentially damaging heavy metal
in the effluents from the mines along the North Fork. At
Station 1 above the lower bog mine the zinc concentration was
less tha#‘o 02:° nx/l. .which was a non-limiting concentra:;on.r
?he‘, au -baai;:croxégert%$rat?&“ccmnunity*“HJgﬁ“?slrly good'
dxvarlity “among clean: “water taxa at this ‘station: whx:h included.
clean water mayflies Bhikthzgsgsa and Ephemerella daddsi, vith
fair population numbers. The clean water stoneflies Zapgdg and
members of the family Leuctridae were present in good resident
population numbers. 1hele. species 1nd1catad .relatively  good:
aubsttute snd good-water,qullit?'lt the uppert: 3:::13%“(1) The
zine concentratxon ‘was slightly higher when sampled in July at
this station.

t St ti” i3grbelow, . the o lower,  bog imined the- zine
| conce‘:trar —i“ :?*?'o’h? i"'-‘g”‘ﬁ'. wh:.ch wa‘: h:.gherwth%'n‘é found” :.n’
| =t July""wh : 050774 nglli‘g‘he :inc*'gconc}eﬁﬁ%’fat:.on 7 \uri'
1 Septeni%rmme£ieede st he . threshold value : of? 0 L ngll “for”
i lenlitive$ X _?invertebrnteu. A comparison  of the
! communities at the upper Station (1) and the station below the
} bog mine (3) indicates that there were stressiconditions at thes
mloveqafeachaﬁrhe number of orsnnxsnl!uz was reduced 78%, from
nearly 9,000 to less than 2,000. The macroinvertebrate standing
crop was reduced by mearly 90%, from 0.9 to 0.1 g/m? and the
BCI value was reduced from 93 to 79.

i’,‘,al: Station 3 had. good tesxdentapopulat1on
nu-bars lnd -lﬁy ;Ete lilxtegdgb about 3!- Thocgﬂw1th the
~h15halggnun§ﬁrtgvereltheunost tolernnt specxelntn tﬁewcommunxty*
-and —appa; ah;gggghilgsvhzchnhnd been«&axrly}mnufortahlea
thh_ﬁthe§%k, w-concuntra -‘ ﬁﬁn Julyv:waszmtffectad byr the“--
alxghtl.ﬁghjghe "cggggntrthon?wxn Septem b _
longeriia”n duninnnt qpeciasﬁxn the conuunxty qggll ;ﬁig, vhich”
{ _were doin 9towée11 An Jnlyuvere missing £ron$the /community id”
k- Seyteaﬁhr“ “As found in July samples, the nayflxes seem to be
' the most sensitive to the zinc and some of the shredder
stoneflies appeared to be fairly resistent to the effects of
this heavy metal.

None. of-the taxa
-H-ﬂ- 3l 3
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In contrast, -the macroinvertebrate communit;
3aA, Iocntddﬂﬁulf“abova thl Pacffic mine a:comﬂhadﬂi
llctofnveggpbfi?ﬁz kommunity 'with good” dtv???lty
populatf%q,E;-bernmfornthtﬂcleln water :pocli?? vhich‘indicated
good water quality and’ |aod instream substrate in" :hat stream
reach. There were warning numbers of those taxa tolerant to
sedimentation, but good diversity and good resident population
numbers for most of the taxa in the community indicated that

there was good stability in this stream reach.

at. . Station
ltcellunﬂ'

Also, the observed number of shredders in the community is
generally found where riparian habitat is in good to excellent
condition. The zinc concentration at this station was less than
0.02 mg/l. Clean water species present included mayflies
Epsorus, BBithzogsna and Ephsmgrslla deddsd, stoneflies §kwala
and Zapada and members of the family Leuctridae, and
caddisflies Parapsyshe and ApaLania. These species were also
found in the July samples at this station.

When .sampled in Septeuber. the zinc concentration at:’
Station™ an?alﬁleu‘;"‘than.o ozi-gll. This Station was located
below the Pacific mine drainage area. The zinc concentration
wvas much lower tham the 0.081 mg/l1 found in July. However, this
community was limited. Many of the s8Bpecies did not have
resident population numbers and the number of organisms was
reduced about 70X, to 1less thanm é,OOOInz, compared to over
13,000/m? at Stationm 3A. The DAT diversity index value of 15.2
was much better than found im July at this station when it was
0.7. Conditionms at this station appear to be somewhat better
but were still limiting to the macroinvertebrate community in
September.

At the Dutchman Flat Station (9) the zinc concentration
was 0.037 mg/l, which was less than the 0.043 mg/l found in
July. The DAT diversity index of 18 was much better than the
0.8 found im July, but the numbers of organisms im the
community was just about the same and was close to that found
at the Upper Stationm (1). Clean water species at this station
had fairly good population numbers and included the mayflies

Epegtus, BBitheegena and Ephemezslla daddai, stonmeflies Zapada
and members of the family Leuctridae, and caddisflies

Azcbopsxshe and Bapapsishs- fhere were: 1ndicntioncwo£ at lonlr
moderate n-ountn of sedimentation at this station. The observed
number of shredders inm the community is generally found where
riparian habitat is in fairly good condition.

At tb.;wlovett station on the North. Fork, the zinc
¢onccntrltion of 0.099 mg/l was higher than fm%nd "in July when

“andashight
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it \ru 0 &lﬁ and vas approaching the B“’ﬁs.-gfl thrlsholdj
Evalu- fﬂtmjfnh BJ:V-r»A>h| macroinvertebrate_ co-nuulty thtrl"
1nc1udod Liclean vaters ‘ﬂ'ﬂmﬁyvhich’&1ndicnncd"“iood “water
quality ' lnd ;uod- inl:rccl substrateltat thf"'l ltation.' Clean
vater mayflies included Epgesus, Bhikbresesa and Ephgmsrsiia
doddsi, each found in July samples, and stoneflies Zapada.,
Appbinepuyra and members of the family Leuctridae, caddisflies
Acsbopsyche and RBazapsixshbgs, most with good population numbers.
Good resident population numbers for most of the taxa in the
community indicated good stability in this stream reach. The
observed number of shredders in the community is generally

found where riparian habitat is in good condition.

The potential for a resident fishery on this stream
appeared to be pgood at Statioms 3A and 11, where the
macroinvertebrate biomaln was sufficient to provide nutrients
for a good fishery. wappeared.that thc”water’chenxltr wvasy
liniting toirbiotict h‘fa‘d lt“““"ﬁl:"%ionamf""and"bst“a ’d;p cou{d he";
1initing,t6#hhe .uc?é.- rof a filheryixn those, stream reachel"
‘The wmost ‘lenlxtxve ‘stages in the trout life cycle would
probably be limited by the adverse water chemistry. The
macroinvertebrate biomass of 0.1 gfnz at Station 3 and 0.4 and
0.6 si-z at Stations 8 and 9 respectively, would be limiting to
the success of a fishery.

The BCI values at most of the stations indicate there is
good potential in this stream. The BCI value of 79 at Statiom 3 ..
iadiclt.d rjusty flir*'coudationl‘ythera.3-There -“were "impacts in
that stream reach. It appaarl there may be some opportunity for
maenagement to improve the instream habitat quality and water
quality in this aquatic ecosystem.

‘The - ef!ectl of .the.mine drainage froa the lower bog mine.
lppelrﬁfnfb hlve lora'f?-ftiuf“cffectl in, Septenbefathsn was s
oblervggﬁé Uuly and“}ﬂ?"éfflnents from thelPlcifxc:lzne did?
not appear. to, ben ﬁ;' ?Thg 1nrsapte-bar as, they vere_ in July.
It. appuumhu" even though ‘there were ind:.cn:l.onl “of adverse’
he“ u;ne effluents in the renchel of stream
-‘m@aqpmculsrly below, the’ niue litel, theﬂe!ﬂdctnson the”
> Ot ity g;gpnoE:geyere but vere lxniizng *Boneﬁot thl#'
zinci#cor :f‘ wafivere -‘AF 100- :o thtgpho dylevels for.

sens @ quatilc a.nTha zinc concentrl:ionlgpere rlthnﬂ
:qffﬁ“ %! u:ngal ficy e te:a 'thn nain stream ‘from; the -inc)-

JUek =

l&tes w.ndi‘l. the tltcr”'floved“ dovn ltreln fur:he;;*aecretionv
flovﬂh:ppnared to. decroals thc effects of the_sdverse water
chc:iltry. . 3



USFS - INTERMOUNTAIN REGION - AMNUAL PROGHKHESS REPORT

% MACROINVERTEBRATE ANALYSIS
Aquatic Ecosystem Analysis Laboratory
105 Page School
Brigham Young University
Provo, Utah Bu602
A. Investigator Paul Skabelund
Forest/District Uinta N.F
Shredi NORTH FORK AMERICAN FORK RIVER
y Statc/County Utah, Utah County
Forest Service Cat. No.
B. Biotic
Diversity Standing Condition
Organisms Index Erop Index
B S Station Date(s) DAT (mean) £/m~ (mean) BCI 50 #Taxa |
+981 1 (Abv bog M) 9-21-88 10.2 0.9 93 21
922 3 (Bel bog M) 9-21-88 - 11.5 0.1 19 21
“¥3,091 ° 3A (Abv Pac M) 9-22-88 "19.2 1.4 100 32
3,888 8 (Bel Pac M) 9-22-88 15.2 0.4 100 31
7,819 9 (Dutch Fl) 9-22-88 18.2 0.6 98 32
5. 555 11 (Bel MEG) 9-22-88 16.4 2=1 100 25
7,866 1 7-20-88 1.0 1.0 100 z 20
5,193 3 7-20-88 0.6 0.6 82 25
13,891 3A 7-20-88 1.8 1.8 91 25
2,582 8 7-20-88 0.7 0.7 98 25
8,730 9 7-20-88 0.8 0.8 88 23
- 18,163 11 7-20-88 1.3 13 85 22
- ]
Scale: DAT Standing erop BCIL
Excellent 18 - 26 4.0 = 12.0 above 90
Good 11 = 37 1.6 - U0 80 - 90
Fair 6 - 10 0.6 - 1.5 72 - 79
Poor 0 -5 0.0 - 0.5 below 72
6




STATION: 1

TOTAL NO.
REPL SPECIES

* NUMBERS DATA
3 21

)

. TOTAL SAMPLE STATISTICS

NORTH FORK AMERICAN FORK RIVER (ABV BOG MINE), UINTA NF

CONF IDENCE LIMITS

MEAN (88 PERCENT STANDARD  PERCENT SE  COEFF.
/SaM L A DEVIATION  OF MEAN VARTATION
g981. 4947, 13815, 3704 .62 23.81 41.25

SPECIES TOLERANCE CODES

g 1

h Qoo

= Clean water species
= Moderately tolerant species

= Shredders - Depend upon deciduous vegetation
from riparian areas)

= Sediment tolerant

=  Organic enrichment tolerant

= Resistant to adverse chemistry
= |Large stonefly species

DATE: @9 21 a8

DBAR

2.6345

2.4008

CTQA CTGD

54.
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SPECIES ANALYSES

STATION: 1 NORTH FORK AMERICAN FORK RIVER (ABY BOG MINE), UINTA NF DATE: 89 21 B8
' MEAN Loci1e TOLERANCE LOG1®@ X MEAN WT
CLASS ORDER FAMILY GENUS SPECIES NO/SQM  NO/SQM  QUOTIENT TQ GM/SaM
INSECTA EPHEMEROPTERA HEPTAGENIIDAE CINYGMULA — 997.99 2.999 30. 90.
INSECTA EPHEMEROPTERA HEPTAGENIIDAE RHITHROGENA o 187.60 2.0a2 21. 43,
INSECTA EPHEMEROPTERA EPHEMERELLIDAE EPHEMERELLA INERMIS < 35.87 1.558 48. 75.
INSECTA EPMEMEROPTERA EPHEMERELLIDAE EPHEMERELLA DODDSI =l 1.834 2. "
INSECTA EPHEMEROPTERA SIPHLONURIDAE AMELETUS - ©.868 48, a1,
INSECTA EPHEMEROPTERA BAETIDAE BAETIS g 3.683 72. 264,
INSECTA PLECOPTERA CHLOROPERLIDAE 1.634 24, 39,
INSECTA PLECOPTERA TAENIOPTERYGIDAE TAENIONEMA 1.1567 48, 56.
INSECTA PLECOPTERA CAPNIIDAE 2.806 az. 99.
INSECTA PLECOPTERA NEMOURIDAE ZAPADA 2.888 16. 43,
INSECTA PLECOPTERA ~ LEUCTRIDAE 2.812 18. a7.
INSECTA TRICHOPTERA  RHYACOPHILIDAE RHYACOPHILA ACROPEDES 2.447 18. aa,
INSECTA DIPTERA TIPULIDAE DICRANOTA ©.8568 24. 21.
INSECTA DIPTERA TIPULIDAE HEXATOMA 1.187 38. 2.
INSECTA DIPTERA CHIRONOMIDAE 2.731 108 . 206,
INSECTA D TERA PSYCHODIDAE PERICOMA 1.167 3s. 42,
CRUSTACEA 05 (RACODA 2.499 108, 279.
TURBELLARIA TRICLADIDA PLANARIIDAE PLANARIA 2.458 108. 2685,
OLIGOCHAETA 1.897 108, 205.
ARACHNIDA  HYDRACARINA 1.769 98. 172.
NEMATODA ©.858 188, 92.
TOTALS -+ B981.81 3.953 0.40

-
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STATION: 2

TOTAL NO.
REPL SPECIES

* NUMBERS DATA

e TR g i LD

1922,

TOTAL SAMPLE STATISTICS

NORTH FORK m‘:cmm RIVER (BEL LOWER BOG MINE), UINTA NF

CONFIDENCE LIMITS

i

923.

2922.

STANDARD
DEVIATION

917.69

PERCENT SE

OF MEAN

27.58

COEFF. OF
VARIATION

47.73

DATE: @9 21 88

c€TQA  CTQp

81.
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STATION: 3

CLASS ORDER
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA PLECOPTERA
INSECTA PLECOP TERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA COLEOPTERA -
INSECTA DIPTERA
INSECTA OIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
CRUSTACEA  COPEPODA
CRUSTACEA OSTRACODA
OL IGOCHAETA
ARACHNIDA  HYDRACARINA

NORTH FORK AMERICAN FORK RIVER (BEL LOWER BOG MINE),

FAMILY

HEPTAGENIIDAE
HEPTAGENIIDAE
EPFﬂEﬂELL IDAE
BAETID.

CHLDRGPERI. IDAE
CAPNIIDAE
NEMOURIDAE
LEUCTRIDAE
RHYACOPHILIDAE
GLOSSOSOMATIDAE

MEL YRIDAE
TIPULIDAE
“HIRONOMIDAE
AMPIDIDAE
PSYCHODIDAE
EMPIDIDAE

e

SPECIES ANALYSES

GENUS SPECIES
EPEDRUS —
RHITHROGENA -
EPHEMERELLA INERMIS =
BAETIS S

]

-

ZAPADA —_—
RHYACOPHILA — ch
GLOSSOSOMA ! —
3

DICRANDTA sy
c“:ECD

<

PERICOMA s, ch
HEMERODROMI )
=

o5

v 5,0

TOTALS

UINTA NF
MEAN  LDG1®
NO/SAQM  NO/SQM

3.59 ©.585
7.17 ©.858
2.932
1.333
1.509
2.208
1.509
2.541

: 1.669

3.59 ©.555

3.59 9.555

3.69 @.555

3.59 ©.556
763.98 2.883
§0.21 1.701

3.89 @.655

3.59 @.666

3.59 ©.565
222.37 2.347

78.91 1.897
21.62 1.333
1922.45 3,284

DATE: @9 21 88

TOLERANCE LOGI® X MEAN WT
QUOTIENT Tq

21. 12.
21. 18
48, 98,
72. 96.
24. 38,
3z2. 71.
18. 24.
18. 46.
18. 30.
24. 13.
108, 6@,
108, 6o,
24, 13,
198, ail.,
95, 162
as. 20
a5, 53
108. &0
108. 253
108. 285
98 131

GM/SQM
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TOTAL SAMPLE STATISTICS

STATION: 3A - NORTH FORK AMERICAN FORK PIVER (ABV PACIFIC MINE), UINTA NF DATE: @9 22 88
CONFIDENCE LIMITS
TOTAL NO. MEAN (88 PERCENT) STANDARD  PERCENT SE  COEFF. OF
REPL  SPECIES /SaM L L DEVIATION  OF MEAN VARIATION DBAR R CTQA €TQO
o NUMBERS DATA
3 32 13981, B606. 17678. 4120.41 18.1T7 31.47 4.9198 9.1962 46, 46.

1T
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STATION: 3A
CLASS ORDER

INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA

C EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA -
INSECTA PLECOPTEERA
INSECTA PLECOPTERA
INSECTA PLECOF TERA
INSECTA PLECOPTERA
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
CRUSTACEA  OSTRACODA
OLIGOCHAETA
ARACHNIDA  HYDRACARINA

NORTH FORK AMERICAN FORK RIVER (ABV PACIFIC MINE),

SPECIES ANALYSES

FAMILY GENUS
HEPTAGENIIDAE EPEORUS
HEPTAGENIIDAE CINYGMULA
HEPTAGENIIDAE RHITHROGENA
EPHEMERELLIDAE EPHEMERELLA
EPHEMERELL IDAE EPHEMERELLA
EPHEMERELL IDAE EPHEMERELLA
BAETIDAE BAETIS
CHLOROPERL IDAE
PERLODIDAE SKWALA
PERLODIDAE MEGARCYS
TAENIOPTERYGIDAE TAENIONEMA
CAPNIIDAE .

NEMOURIDAE " ZAPADA
NEMOURIDAE MAL ENKA
LEUCTRIDAE

HYDROPSYCHIDAE CHEUMATOPSYCHE
HYDROPSYCHIDAE PARAPSYCHE
LIMNEPHILIDAE OLIGOPHLEBODES
LIMNEPHILIDAE APATANIA
RHYACOPHIL IDAE RHYACOPHILA
GLOSSOSOMATIDAE  GCLOSSOSOMA
LEPIDOSTOMATIDAE

TIPULIDAE DICRANOTA
TIPULIDAE HEXATOMA
SIMULIIDAE

CHIRONOMIDAE

EMPIDIDAE

CERATOPDGONIDAE

PSYCHODIDAE PERICOMA

SPECIES
-—
COLORADENSIS —!
INERMIS s
DOODSI —
3,0
—f
PARALLELA —
|
o
—
s
=
s
-, eh
—
-
—y
s
o
S0
S5
s, ch
3, ¢
[=]] f
35,0
TOTALS

UINTA NF
MEAN LOG1e
NO/SQM  NO/SQM
114.77 2.060

1201.20 3.111
10490.13 3.017

14.35 1.167
1787.25 3.232
1832.96 3.914
1721.80

329.97 2.618
28.69 1.458
316.863 2.499
130891.34 4.117

DATE: 99 22 g8
TOLERANCE LOG1® X MEAN WT

QuoTI

21.
30.
21.

ENT

L]
43.
93.

63,
21.

GM/SQu
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TOTAL SAMPLE STATISTICS

STATION: B NORTH FORK AMERICAN FORK RIVER (BEL PACIFIC MINE), UINTA NF DATE: @9 22 @8

CONF IDENCE LIMITS
TOTAL NO. MEAN (8@ I'Em:an‘r.)& STANDARD PERCENT SE COEFF. OF

REPL SPECIES /saM LL DEVIATION OF MEAN VARIATION DBAR R CTQA €TQD

* NUMBERS DATA

3 3 3888, 2627. 6148. 1167.88 17.19 29.77 3.4025 9.3144 B2. 50.
—
1w
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STATION: 8

CLASS ORDER
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHEVEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHI’ 'EROPTERA
INSECTA EPHL JEROPTERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA _
INSECTA PLECOPTERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA COLEOPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
CRUSTACEA  OSTRACODA
OLIGOCHAETA
ARACHNIDA  HYDRACARINA
NEMATODA

NORTH FORK AMERICAN FORK RIVER (BEL PACIFIC MINE),

FAMILY

HEPTAGENIIDAE
HEPTAGENIIDAE
HEPTAGENIIDAE
EPHEMERELLIDAE
EPHEMERELLIDAE
EPHEMERELLIDAE
BAETIDAE
CHLOROPERLIDAE
PERLODIDAE

TAENIOPTERYGIDAE

CAPNIIDAE
NEMOURIOAE
NEMOURIDAE
LEUCTRIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
HYDROPSYCHIDAE
RHYACOPHILIDAE
GLOSSOSOMATIDAE
ELMIDAE

TIPULIDAE
TIPULIDAE
CHIRONOMIDAE
EMPIDIDAE
CERATOPOGONIDAE
PSYCHODIDAE

>

SPECIES ANALYSES

MEGARCYS
TAENIONEMA
ZAPADA
MALENKA

CHEUMATOPSYCHE
ARCTOPSYCHE
PARAPSYCHE

RHYACOPHILA
.GLOSSOSOMA

DICRANOTA
HEXATOMA

PERICOMA

SPECIES

COLORADENSIS
INERMIS
DODDSI

| wl “lio||b

=
a4 ¢
nh'}?-"‘o“lf U\h

-

wa

TOTALS

olwly ]

UINTA NF

MEAN
NO/SQM

39.45
39.45
114.77

LOG1®
NO/SQM

1.596
1.598
2.060
©.856
1.936
1.877
3.170
1,400
1.264
1.963
1.833
2.111

W QN =EIN0
- ]
w
n

QUOTIENT

21.
30.
21.
18.
48.

DATE: @9 22 88
TOLERANCE LOG1® X MEAN WT
q

34,

Cu/saM



STATION: 9

TOTAL NO.
REPL SPECIES
* NUMRERS DATA
3 3z

o
w

I—————

/M

7819,

TOTAL SAMPLE STATISTICS
NORTH FORK AMERICAN FORK RIVER (DUTCHMAN FLAT), UINTA NF

CONFIDENCE LIMITS

(80 mcmz‘_ STANDARD  PERCENT SE  COEFF. OF
LL DEVIATION  OF MEAN VARIATION
4711. 10926, 2853.06 21.07 36.50

e —

DATE: 89 22 B8

DBAR R

3.6383 9.2929

CTQA CTQD



@ : 2 | )

SPECIES ANALYSES

STATION: 9 NORTH FORK AMERICAN FORK RIVER (DUTCHMAN FLAT), UINTA NF DATE: @9 22 88

MEAN LOG1® TOLERANCE LOGI1®@ X MEAN WT

CLASS ORDER FAMILY GENUS SPECIES NO/SQM NO/SQM  QUOTIENT TQ GM/SOM
INSECTA EPHEMEROPTERA HEPTAGENIIDAE EPEORUS = 114.77 2.088 21. 43.
INSECTA EPHEMERUPTERA HEPTAGENIIDAE CINYGMULA . == 161.48 2.208 3l. a6 .
INSECTA EPHEMEROPTERA HEPTAGENI IDAE * RHITHROGENA — 667.12 2.824 2% 59.
INSECTA EPHEMEROPTERA EPHEMERELL IDAE EPHEMERELLA INERMIS s 86.08 1.935 48, 93.
INSECTA EPHEMEROPTERA EPHEMERELL IDAE EPHEMERELLA DODDSI —_— 186.51 2.271 2. 5.
INSECTA EPHEMEROPTERA SIPHLONURIDAE AMELETUS -4 28.69 1.458 48, 78.
INSECTA EPHEMEROPTERA BAETIDAE BAETIS S.o 2403.07 3.381 72. 243.
INSECTA PLECOPTERA 14,36  1.157 48 58,
INSECTA PLECOPTERA CHLOROPERL IDAE —t 269.90 2.430 24 58
INSECTA PLECOPTERA PERLODIDAE MEGARCYS — 21.62 1.333 24 az
INSECTA PLECOPTERA _ TAENIOPTERYGIDAE TAENIONEMA o 964 .8 2.984 48 143
INSECTA PLECOPTERA CAPNIIDAE —_ 5.05] 2.819 32 84
INSECTA PLECOPTERA NEMOURIDAE ZAPADA — 2.496 18 3s.
INSECTA PLECOPTERA LEUCTRIDAE — a.Aal  1.731 18 3
INSECTA PLECOPTERA PERLODIDAE ISOGENOIDES — 17.93 1.254 24 0
INSECTA TRICHOPTERA  HYDROPSYCHIDAE CHEUMATOPSYCHE =) 39.45 1.598 108 172
INSECTA TRICHOPTERA  HYDROPSYCHIDAE ARCTOPSYCHE = 657.39 1.759 18 a2
INSECTA TRICHOPTERA  HYDROPSYCHIDAE PARAPSYCHE D) 39.45 1.596 8 10
INSECTA TRICHOPTERA  RHYACOPHILIDAE RHYACOPHILA d\, — 28.69 1.458 18 26
INSECTA TRICHOPTERA  GLOSSOSOMATIDAE  GLOSS0SOMA \ — 60.97 1.78§ 24 43,
INSECTA TRICHOPTERA  RHYACOPHILIDAE RHYACOPHILA .ACROPEDES ¢bh—1 14.35 1.157 18 21
INSECTA COLEOPTERA ELMIDAE ¢ §7.39 1.759 184, 183,
INSECTA DIPTERA 164,23 2.188 108. 238.
INSECTA DIPTERA TIPULIDAE DICRANOTA i 86.08 1.935 24 48,
o INSECTA DIPTERA TIPULIDAE HEXATOMA s 10.76  1.832 s, 7.
INSECTA DIPTERA SIMULIIDAE : o 93.26 1,979 108, 213
INSECTA DIPTERA CHIRONOMIDAE e 1169.25 3,068 108 331,
INSECTA DIPTERA EMPIDIDAE s 50.21 1.701 95, 182
INSECTA DIPTERA CERATOPOGONIDAE s, b 19.78  1.832 108 111
INSECTA DIPTERA PSYCHODIDAE PERICOMA s, ch 17.93 1.254 38 45.
CRUSTACEA  OSTRACODA s 68.16 1,833 108, 198
ARACHNIDA  HYDRACARINA S0 200.86 2.303 98 228

TOTALS 7818.93  3.893 e.60




N MARY ELLEN GULCH CREEK

At the.Upper Station (12) above the mine, clean vaterl
sptcxci““inciuded -trflxes :Bhikbzagsns and Ephsmsssiis dodddi.
v1tW“f.ir1y good‘pppulutxon numbers, and the; stonefly Zapada .
with exclllent popﬁllt;on auuhera, vhich vndicatcd aood v.tet;
quality and!’ ‘some good instreamdsubstrate in that atream reach.
The observed number of shredders in the community is generally
found where riparian habitat is in good condition. The zinec
concentration there was just 0.022 mg/l, which was below the
threshold value. Good diversity and resident population numbers
for many of the taxa in the community at Station 12 indicated
good stability in that stream reach.

0f. the;-tutxons.slmpled, Stationm 14 belov-Hnry>Ellen Gulehﬂ
Creek “Mine™showed the most. severe. 1wpucta. All of .t ehanllyifi'
eleua{n"‘éﬂl‘"in‘(‘i'i:&l‘?xlhéﬁ\l‘t'“éhere ‘were le‘:g:‘:a i?\;lpacths “at” thi:k'
station., At the control station above the mine effluents the
DAT was 11.7; at Station 14 below the mine effluents it was
1.9. The standing crop had decreased 8371 from 2.3 to 0.4 glmz,
the BCI value from 89 to 78, and the number of taxa from 20 to
15. The only species with a resident population number at
Station 14 was the adverse water chemistry and sediment
tolerant Chizppempids, which numbered far less than was found in
July. Most of the other taxa in the community had extremely
limited numbers in their populations and were not living
successfully in the reach sampled. The zinc concentrctzon of .
0.092 . -;Il .was;, close to . the threl%old value f%r senlxtxve'

lquatic lpf%&%iqt There were 6,500 orgau;smn!n , but 5,200 were

Chizonomida-

A .tht-gouth of Hnruhallen iCreek . (Stntion 10) near its-
e

confluanﬁwi’iﬁ“ lojt’l},‘x orLkmofh_the Anerzcanﬂﬁork R‘:.ver tha_s
ma'croinverte rate connunitzm showed; that'- the_ ecosyltem “1nad”,
recovered&conniderahly hylthe ‘time it reached’ that ‘point. Clean
water species present at that station included mayflies
Emsozus, Bbikhzasspa end Ephsmsnslls daddai, stoneflies Zapada
and members of the family Leuctridae, and <caddisflies

Apctapsgshe and PBgrapsgghe, which indicated relatively good
water quality in that stream reach and that the toxic effects
of the =zine and other possible heavy metals that may
synergistically have been operating at Stationm 14, no longer
had a2 serious detrimental effect in the aquatic ecosystem. Thad
= zinc concentration.at. Stlt;on 10.was, 0.041 .'!13'h1ﬁh,“l. belo
the threshold“valueand. vll loddb" an foundd%ﬁaﬁuly fThe sam 't
clean=vater™ lp:*iel-vareﬁprelenggg%'-t:txou 10 a8 were found atL

17




—~ the Control Station (12) above the mine. These clean vater taxa
were not pre!ent at the station directly below the mine.

The pﬁfantxll*nforwhngrelxdent fishery on this stream
appaltld to ‘be fairly~ good in" the reaches of stream sampled
above :hc line .and at’ the nouth. Hovevct, it ,appeared the
Iilhery ‘would' -ba aztre-ely limited™ Station ‘14 below ‘the
mine. Scarcxty of clean water tl!l in the community and
abundance of sediment tolerant taxa, particularly the
Ghirapnowida, indicated there would be a very limited amount of
suitable spawning substrate. Also, the water chemistry would
probably not be compatible with the most sensitive life stages
in the life cycle of a trout. The macroinvertebrate biomass at
Stations 10 and 12 would be sufficient to provide nutrients for
a fishery, but 0.4 g/m? at Station 14 would be limiting to a
fishery.

A BCI value of 100 at Station 10 indicated that this reach
of stream was close to its potential; the BCI value of 89 at
Station 12 indicated good conditions at the upper station, and
a BCI of 78 at Station l4 indicated just fair conditions in
that stream reach and that was based on a community where most
species did not have resident population numbers.

Saptelbnr samples were expected to show more severe,
effects, fro-"thd“‘:ine driincgei““on*“thete lgieliiﬁyihln«'vere*

blerviﬁ Juf??*"?hil ‘vas_true at Stations 3~and 14, however, -,

in gcnerll ta-ppeared tHat d1stant. down—utraa-;affectl ‘weres

IEII'thln those: gound ianul b‘lppanra that’the sediment . andw
helv; l':ﬁll:.,;:;hnrtzc%llsrl;' ’th“:ﬁ.— si.uc":‘*"‘a :-tJa‘{-ing those’_ lqultic:
ecolystens is detrzuentnL;to the aquatic . llfe 1nﬂ}he vicinxty
of the: efflucntl from the . old mines., 5&! accretzon'flovs dilute
the hcsvy lnttll down-ltrziu ‘Teaches appelrﬂyo beconeﬁnoro and'
more eaplble of supporting aqultic lee.IIc lppenrad;hera vnuld
be opportunfﬁiel for' ifiuze!enthto inprove thedinstrelu habitat:
qnnlit '”f???ar“uquality belov each'. o{mﬁthegﬁllne“-litet:

-onltoreiain 1988’:10ng¥§he North Fork Anericnn ‘Fork "River and

R e i

Mary !Ileu Creek ecosyltenu.x

_.w....__\_n,,_‘ - PR [T A W .
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USFS - INTERMOUNTAIN REGION - AMHNUAL PROGHESS REPORT
MACROINVERTEBRATE ANALYSIS
f \
Aquatic Ecosystem Analysis Laboratory
105 Page School
Brigham Young University
Provo, Utah B8u602
Az Investigator Paul Skabelund
Forest/District Uinta N.F.
SEream MARY ELLEN CREEK
State/County Utah, Utah County
Forest Service Cat. No.
B. Biotic
Diversity Standing Condition
Organjsms Index Erop Index
_Im®  Station Rate(s) DAT (mean) &/m~ (mean) BCI s0 #Taxa
“ 78,013 _10 (Mouth) 9-22-88 15.2 1.4 100 25
6,685 12 (Ab M) 9-22-88 it 5 &% 2.3 A9 20
6,528 14 (Bel M) 9-22-88 1.9 0.4 18 15
13,884 10 7-20-88 7.8 %5 88 22
12,424 12 -21 11.6 23k 79 17
30,110 14 7-21-88 1.2 2.0 100 : 22
\
Scale: DAT Standing crop BCT
Excellent 18 - 26 4.0 - 12.0 above 90
Good 1 - 17 1.6 - 4.0 80 - 90
Fair 6 - 10 0.6 - 1.5 72 - 79
Poor 0 -5 0.0 - 0.5 below 72
TN
NS
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TOTAL SAMPLE STATISTICS

STATION: 11 AMERICAN FORK RIVER, UINTA NF
'CONFIDENCE LIMITS
TOTAL NO. MEAN (80 mmh STANDARD
QEPL SPECIES /SaM LL DEVIATION
« NUMBERS DATA '

3 25 9666. 7238. 11871. 2127.33

0z

o ———— - - B e s

oF

PERCENT SE

COEFF. OF
VARIATION

DATE: @9 22 88

3.7368

€TQa  cTap

49.

47.



SPECIES AMNALYSES

STATION: 11 AMERICAN FORK RIVER, WUINTA NF DATE: @9 22 88
MEAN LOG1@ TOLERANCE LOGI® X MEAN WT
CLASS ORDER FAMILY GENUS SPECIES NO/SQM  NO/SQM QUOTIENT Tq GM/SQM

INSECTA EPHEMEROPTERA HEPTAGENIIDAE EPEORUS — 2.387 - 3 58,
INSECTA EPHEMEROPTERA HEPTAGENIIDAE CINYGMULA — 2.458 L 74,
INSECTA EPHEMEROPTERA HEPTAGENIIDAE RHITHROGENA _— 3,002 21. 63,
INSECTA EPHEMEROPTERA EPHEMERELLIDAE EPHEMERELLA DODDST —_ 2.198 : 4,
INSECTA EPHEMEROPTERA BAETIDAE BAETIS 5,0 3.379 T72. 243,
INSECTA PLECOPTERA CHLOROPERL IDAE ' — 2.588 24. az.
INSECTA PLECDPTERA PERLODIDAE MEGARCYS — 1.167 24. 28,
INSECTA PLECOPTERA TAENIOPTERYGIDAE TAENIONEMA o 2.897 a8, 139,
INSECTA PLECOPTERA CAPNIIDAE o | 2.864 a2. 92.
INSECTA PLECOPTERA NEMOURIDAE ZAPADA ot 2.838 16. 45,
INSECTA PLECOPTERA . NEMOURIDAE AMPHINEMURA === 2.198 8. 13

INSECTA PLECOPTERA LEUCTRIDAE —-— 1.157 18 21

INSECTA TRICHOPTERA HYDROPSYCHIDAE ARCTOPSYCHE — 1.938 18 3s

INSECTA TRICHOPTERA  HYDROPSYCHIDAE PARAPSYCHE —_ 2.688 8. 18

INSECTA TRICHOPTERA  RHYACOPHILIDAE RHYACOPHILA ch, —+ 2.479 18. 45,
INSECTA DIPTERA 1.769 108, 199

INSECTA DIPTERA TIPULIDAE DICRANOTA — 1.759 24. 42.
INSECTA DIPTERA SIMULIIDAE 832.11 2.920 198, 315,
INSECTA DIPTERA CHIRONOMIDAE - 387.36 2.588 198, 280,
INSECTA DIPTERA EMPIDIDAE $ 172.16 2,238 95, 212.
INSECTA DIPTERA BLEPHARICERIDAE . —— 129.12 2.111 e 4,
CRUSTACEA  OSTRACODA K3 28.89 1,468 108. 187.
TURBELLARIA TRICLADIDA PLANARIIDAE PLANARTA o 28.69 1.458 198 . 167.
ARACHNIDA  HYDRACARINA S.e 100.43  2.902 98, 196,
NEMATODA A 14.35  1.1587 198. 125,

Lo
—
TOTALS 9554 .88 3.980 2.10
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STATION: 18

TOTAL NO.
SPECIES

*» NUMBERS DATA

MEAN
/SaM

8e13.

TOTAL SAMPLE STATISTICS

MARY ELLEN CREEK (MOUTH), UINTA NF

CONFIDENCE LIMITS
PERCENT)

&

4399,

11626.

 STANDARD
DEVIATION

3318.29

PE
ol

RCENT SE
F MEAN

23.91

COEFF. OF
VARIATION

41.41

DATE: @9 22 88

DBAR

3.6664

9.2135

CTQa CTQp

45.

43,



&

MARY ELLEN CREEK (MOUTH),

STATION: 18

CLASS ORDER FAMILY
INSECTA EPHEMEROPTERA HEPTAGENIIDAE
INSECTA A HEPTAGENIIDAE
INSECTA EPHEMEROPTERA HEPTAGENIIDAE
INSECTA ROPTERA EPHEMERELLIDAE
INSECTA EPHEMEROPTERA EPHEMERELLIDAE
INSECTA PTERA BAETIDAE
INSECTA PLECOPTERA
INSECTA PLECOPTERA CHLOROPERLIDAE
INSECTA PLECOPTERA PERLOD IDAE
INSECTA PLECOPTERA TAENIOPTERYGIDAE
INSECTA PLECOPTERA - CAPNIIDAE
INSECTA PLECOPTERA NEMOURIDAE
INSECTA PLECOPTERA LEUCTRIDAE
INSECTA TRICHOFTERA
INSECTA TRICHOPTERA  HYDROPSYCHIDAE
INSECTA Ti "CHOPTERA  HYDROPSYCHIDAE
INSECTA TL.CHOPTERA  RHYACOPHILIDAE
INSECTA TRICHOPTERA  GLOSSOSOMATIDAE
INSECTA DIPTERA TIPULIDAE
INSECTA DIPTERA CHIRONOMIDAE
INSECTA DIPTERA EMPIDIDAE
INSECTA DIPTERA PELECORHYNCHIDAE
TURBELLARIA TRICLADIDA PLANARIIDAE
ARACHNIDA  HYDRACARINA
NEMATODA

————

SPECIES ANALYSES

BAETIS

MEGARCYS
TAENIONEMA

ZAPADA

ARCTOPSYCHE
PARAPSYCHE
RHYACOPHILA
GLOSSOSOMA
DICRANOTA

GLUTOPS
PLANARIA

UINTA NF
SPECIES
—f
INERMIS -
DODDSI —_
Se
——
(=]
—
—1 ch
e
—_—
PN ]
o s
ROSSI
&
3,0
e 4
TOTALS

MEAN
NO/SQM

168.57
1104 .89
642.01

89.67

63.80
26.11

8012.61

LOG18
ND/SQuM

2.227
3.043
2.808
1.953
2.387
3.297
1.834
2.947
1.400
2.311
2.788
2.737
2.537
1.157

.108

.188

-167

.832

.B33

.786
<167
.303
.731
480

G b RO B R R D
(7]
o~
L]

.984

DATE: @9 22 88
TOLERANCE LOGI® X MEAN WT

QUOTIENT 1q GM/SQM
21. 47,
3e. 21
21. §9.
48, 94,

2. 5.
72. 237.
48, 78.
24, 71,
24, 4.
48. 111.
32. 89.
16. 4,
18. 48,
72. 83.
18. 40,

8. 13.
i1a. a9.
24. 25,
24, 44,

108. 253.
95. 170.
30. as.
1@8. 249.
98. 170,
1e8. 151.
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STATION: 12

TOTAL NO.
REPL SPECIES

* NUMBERS DATA
3 2e

92

MEAN
/sam

TOTAL SAMPLE STATISTICS

MARY ELLEN CREEK, UINTA NF
CONFIDENCE LIMITS
(08 PERCENT) STANDARD

136@3. 390866. 12106.49 26.19

PERCENT SE
DEVIATION OF MEAN

DATE: @9 22 @8

COEFF, OF
VARIATION DBAR R crQa cTao
46.38 3.9992 9.2833 867. 6.



STATION: 12

CLASS ORDER
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA EPHEMEROPTERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA
INSECTA PLECOPTERA -
INSECTA TRICHOPTERA
INSECTA TRICHOPTERA
INSECTA DIPTERA
INSECTA DIPTERA
INSECTA DIPTERA
CRUSTACEA  COPEPODA
CRUSTACEA  OSTRACODA
OL TGOCHAETA
ARACHNIDA  HYDRACARINA

FAMILY

HEPTAGENIIDAE
HEPTAGENIIDAE
EPHEMERELL IDAE
EPHEMERELL IDAE
SIPHLONURIDAE

BAETIDAE
CHLOROPERL IDAE
PERLODIDAE
TAENIOPTERYGIDAE
ClPNII?AE

NEMOURID
HYDROPSYCHIDAE
RHYACOPHILIDAE
TIPULIDAE
CHIRONOMIDAE
EWMPIDIDAE

)

SPECIES ANALYSES
MARY ELLEN CREEK, UINTA NF

CINYGMULA
RHITHROGENA
EPHEMERELLA
EPHEMERELLA
AMELETUS
BAETIS

MEGARCYS
TAENIONEMA

ZAPADA
CHEUMATOPSYCHE
RHYACOPHILA
DICRANOTA

SPECIES
—
INERMIS s
DOODS X -
S,0
—
-—1
o
—d
Ky
—4,¢h
———d
s,°
'
s
°.5
5,0
TOTALS

MEAN
NO/SQM

5910.83
114.77
2288.77

88.08
316.83
948.88

88 .08
200.86

28684 .80

LoG1e
NO/SQM

DATE: 09 22 88

TOLERANCE LOG18 X MEAN WT

QUOTIENT Tq

3. 113.
21 43,
48, 181.

R 4,
48. 120
72 214
24 48,
24 66.
48, 18.
32. 100
16, 64
108. 27@
18, 69.
24. 54,
108, 405,
96. 138
108. 1587.
188, 397.
198. 167
o8 231.

GM/SQM



STATION: 14

TOTAL NO.
REPL SPECIES

+ NUMBERS DATA
3 16

T

TOTAL SAMPLE STATISTICS

)

MARY ELLEN CREEK, UINTA NF

m.m LIMITS

vl

8178,

STANDARD PERCENT SE
DEVIATION OF MEAN

1613.36

13.38

COEFF. OF
VARIATION

23.18

DATE: @9 22 88

DBAR

1.3199

8.8839

CTQA CTQo

62.

84,
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SPECIES ANALYSES

STATION: 14 MARY ELLEN CREEK, UINTA NF DATE: @9 22 88
; MEAN LOG1® TOLERANCE LOGI& X MEAN WT

CLASS ORDER FAMILY GENUS SPECIES NO/SQM NO/SQM  QUOTIENT Tq GM/SQM
INSECTA EPHEMEROPTERA HEPTAGENIIDAE EPEORUS . 14.38  1.187 21. 24.
INSECTA EPHEMEROPTERA SIPHLONURIDAE AMELETUS t 14.36  1.187 a8, 68.
INSECTA EPHEMEROPTERA BAETIDAE BAETIS s e 143.47  2.187 % 156,
INSECTA PLECOPTERA 14.36 1.167 48. 68,
INSECTA PLECOPTERA CHLOROPERLIDAE — 100.43 2.002 24. 48,
INSECTA PLECOPTERA CAPNIIDAE = 1.769 az. 58.
INSECTA PLECOPTERA NEMOURIDAE ZAPADA -EL 2.9002 18. 3z.
INSECTA TRICHOPTERA  RHYACOPHILIDAE  RHYACOPHILA ACROPEDES —, : 2.604 18, 47,
INSECTA DIPTERA TIPULIDAE DICRANOTA g 57.39 1.759 24, 42,
INSECTA DIPTERA SIMULIIDAE P 28.89 1,458 108, 187,
INSECTA DIPTERA = CHIRONOMIDAE ch, 5,0 623883 3.719 108, 402,
INSECTA DIPTERA EMPIDIDAE S 14.38 1,187 96, 11e,
INSECTA DIPTERA CERATOPOGONIDAE 5 260.24 2.412 198, 200.
TURBELLARIA TRICLADIDA PLANARIIDAE PLANARTA TS0 28.69 1,458 108, 167.
ARACHNIDA  HYDRACARINA 5,0 67.39 1.769 98. 172.

TOTALS B8527.73 3.815 9.40

4
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Introduction

As part of an abandoned/inactive mine survey, several mines in the
Sheeprock Mountains and in the American Fork River drainage were visited and
water samples taken from mine drainage waters and nearby natural drainage
streams on May 12 and May 18, 1988 respectively.

-
P

This survey was intended to help identify the locations and water quality
| parameters that would need more intensive sampling and evaluation later.

Quality Comparison Basis

Although heavy metal standards for quality for a cold water sports
fishery would need to be somewhat more stringent than for drinking water, in
this survey phase drinking water standards are used for comparison,
Macroinvertebrate samples will then be used in selected areas to indicate the
nature of the ecosystem stresses and then heavy metal conclusions drawn from
those and additional water sampling results.

§ 14111 Maximum_conta els
for

(s) The maximum contamlnant level

14123,
e (d) The following are the maximum
contaminant levels for Inorganic cheml-
than nuorldc:r
Contaminant per liter
1 0.05
e R S e SRS,
: oas
e o.08
Mercury 0.002
Nitrate (83 M) ooesemsngemnmernsns 10
Selentum o.0t
Stiver . > 0.05

: |
L EPA Rfja/uémf !

! 12 Maximum conteminant levels
' l“lw organic chemicals.

The following are the maximum con-
taminant levels for organic chemicals.
They apply, only to community water
systems. Compliance with maximum
contaminant levels for organic chemicals

-l !

t levels for fluoride
Degrees Celsius ﬂn-v:
per liter

oot i

20

B L

Le

b s emmrere L

is calculated pursuant to § 141.24.

Level,
milligrams
per liter
a) Chiorinated hydrocarbons:

(1..““ (1.3.3,4.10, 10-hexachioro- 0,0002
8,7-epoxy-1.4. 4s.5.8,7.0.8s-0cta-
Bydro-1,4-endo, endo-8.0 - dl-

' methsoo thalene).

Lindsoe u:.l.i.&.l-hmﬂpro— 0.004
hé grmma

L

Methosyehlor  (1.1.1-Trichlora- 0.1
2, 2 - bis [p-matboxyphenyi]
sthaoe).

Toxaphens (€, K, Cl,-Techaleal 0. 005
hiorinated p 07-00

percent chlorine).

n Maximum Contaminani
Levels for public waler syslems are:
[~ Contaminant SMCL

Chloride <. 250 mg/L
Color ... 15 color unltsJ
Copper ... 1 mg/L
Corrosivily ..... Noncorrosive
Foaming agents 0.5 mg/L
fron ... 0.3 mg/L
Manganese .. 0.05 mg/L
Odor .. . JATON)
[ - SRR SRR 6.5-8.5
[ ] 7 AR SRR, 250 mg/L
Total dissolved salids.... 500 mg/L
DOC . eseeersesenssssnnns 5 mg/L

These levels reoresent reasonable

goals lor drinking fater quality. The
states may establish higher or lower
levels which may be appropriale depen-
dent upon local condilions such as
unavailabilily of alternate source waters
or other compelling factors, provided
that public health and wellare are not
adversely alfecled.
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sSheeprock Mountains

HARKER MINE in the Harker Creek Drainage of the Sheeprock Mountains
near Vernon, Utah,

East Portal (probably evaporatory shafc) was flowing about 0.1 cfs
of clear water. The test results indicate the water to be of good
quality with no heavy metal concentrations of concern, with only As
(Arsenic) (2.5 ug/l) and Ba (Barium) (27 ug/l) above detection
limits but both far below maximum allowed levels.

South Portal was flowing about 0.2 cfs of water, some signs of
chemical instability in orangish precipitates and/or algae in
pooled water at portal. Detectable levels of Cd (Cadmium), Pb
(Lead), Ba (Barium), Fe (Iron), Mn (Manganese), and Zn (Zinc) were
present. Lead at 585 ug/l and Zinc at 2700 ug/l are of some
concern along with a pH of

Conclusions These mine drainage waters are normally the main part
if not the total flow of small Harker Creek this high in the
drainage. During the late summer the stream is probably dry in
spots down the stream below the mines. The aquatic habitat in
these upper waters 1is naturally stressed (sediments, high
temperatures, no flow) and not capable of supporting a balanced
aquatic ecosystem including fish. When these mine drainage waters
do flow into the lower reaches of the canyon drainage, mineral
precipitation and dilution would make the relatively small amount
of Pb and Zn of little concern.

Recommendation No action to be taken with the possible exception
of piping the South Portal flow down past the speils pile, a
distance of perhaps 150 to 200 feet--a low-priority project in my
opinien.

NORTH OAK BRUSH MINE in the North Oak Brush drainage of the

Sheeprock Mountains near Vernon, Utah,

East Portal was the only portal observed to have portal drainage
waters. The flow was approximately 0.1 cfs of clear water. As,
Cd, Cu (Copper), Pb, Ba, Fe, Mn, and Zn were above detection limits
but all rather low except Pb at 115 ug/l, Cd at B8 ug/l and Zn at
1200 ug/1l which are still moderate.

The Creek was sampled about one-fourth mile below the mine. It was
flowing about 0.3 cfs at this point. All detected metals in the
mine drainage were at considerably lower levels at this point and
none higher than drinking water standards.

Conclusions This mine drainage makes up a large part of the Creek
flow this high in the drainage. The flow downstream is likely
intermittent seasonally. The aquatic ecosystem is naturally
stressed and not capable of supporting fish. The metals from the
mine drainage are rather small quantities.

Recommendations - no action.
2
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h II. Noxth Fork of American Fork River above American Fork, Utah.

Ex A. LOWER BOG MINE approximately 2 miles upstream of the Pacific Mine
on east side of creek.

The portal drainage flow was about 0.1 cfs and the portal is
covered by rubble. This is an Acid drainage of pH <4.5. Yellow
precipitates are present. The flow percolates into the soil over
some 200 feet and is not a surface flow into the creek (but is
likely commingling with other percolating waters and seeping into
the creek). Detectable levels of As, Cd, Ba, Fe, Mn and Zn are
present but at fairly low levels with only Cd at 12 ug/l above DW
standards.

I

Conclusions It was surprising that this acid drainage didn't
contain higher levels of heavy metals. The fact that it peccolates
on into the stream undoubtedly mitigates its impact.

Recommendation - The relatively small percolating flow suggests no
action on this mine drainage. However additional water quality
samples and macroinvertebrate in the streamflow above and below the
area during low stream in summer is desirable.

B. PACIFIC MINE

At Portal A drainage flow of about 0.2 cfs 1is not acidic.
Detectable levels of most heavy metals were present but only As,
Cu, and Pb are at significant levels at about one half of DW
standards. As the flow continues on toward the stream, generally
across spoil material, about 1/4 mile away it picks up metals and
at the stream considerably higher levels are found with particular
concern focusing on Pb at 4000 ug/l about 100 times DW standards of
50 ug/l1. On the sampling day, a drizzling rain was causing a small
runoff from the spoils/tailings; runoff flow of about 0.2 cfs was
sampled at the bottom of the old spoils lagoon area near the
stream. This sample gave by far the highest levels of heavy metals
and As, Cd, & Pb were above DW standards with Pb by far the highest
at 20,000 ug/l about 400 times the standard,

Upper Portal (NW Portal) A small mine drainage flow is piped from

o the portal and discharged a short distance downhill. The water is
of high quality except Pb at 60 ug/l which is just above DW
standards of 50 ug/l.

v A water sample from the stream (American Fork
River) about 1 mile downstream contained some surface runoff and
eroded sediment (light) on the day sampled. Quality was very good
overall with only Pb at 60 ug/l of concern. This indicates that he
upstream mine drainage was having some effect on the stream but the
net result on the water quality was moderate to nie, Since
considerable amounts of heavy metals are likely precipitating in
the stream, macroinvertebrate samples are needed to assess the

impact.
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Conclusions. The mine drainage waters are not a serious concern at
the portals although they do carry slightly high levels of some
heavy metals, The real problem is the spoils/tailings. These need
te be treated/stabilized and drainage waters routed around the
tailings. I am in full agreement with Ben Albrechtsen in his July
1985 file report.

Recommendations. Additional water quality samples should be taken
in the stream above and below the site. This should be
complemented by macroinvertebrate samples and habitat surveys.
(Mo ller Tanmed )

just across the stream from the junction in the
road (Baker Junction) and about 1/2 mile downstream from Pacific
Mine. The drainage water of about 0.1 cfs is of very good quality
and shows essentially no heavy metals.

Recommendations. No action except that local runoff from the
spoils piles go directly into the stream and the stream 1is
undercutting the toe of the pile. This does not affect the mine
drainage water.

MARY ETLEN MINE AREA

drainage flow of about 0.3 cfs at portal contained
detectable levels of As, Cd, Cu, Pb, Ba, Fe, Mn and Zn, but only As
at 100 ug/l was above the 50 ug/l DW standard. The flow had a pH
of &5 which is slightly acidic, The “yellow boy"
precipitates in the flow is in concert with the low pH. Some other
surface waters iIn the area give indication of low pH--yellow
precipitates, The sample on Mary Ellen Creek about 1/4 mile below
the mine had detectable levels of most of the same metals but none
exceeded DW standards although Pb was &4 times higher at 40 ug/l,
likely indicating the impact of surface drainage leaching from cthe
spoils areas upstream.

Conclusjons. Given the rather large areas of spoils/tailings the
effect on the stream water quality was less than expected although
the rain ceased about 2 hours earlier and surface wash had
diminished compared to the Pacific Mine area samples.

Additional water quality and macroinvertebrate
samples should be taken during summer lower flow conditions.
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i VWater Sample Testing Results
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HARKER MINE EAST PORTAL

ULNTA NAT.FOREST ATN.PAUL

P.O.BOX 829

PROVO U1 © 377-5780

UTAH SIATE HEALIH LABORATORY
Environmental Chemistry Analysis Report

Description: HARKER MINE EAST PORTAL

: Site 1D: Source: 00

e Cost Code: 3508

B Lab Number: 8802698 lype: 04 Date of Review and QA Validation

' Sample Date: B88/05/12 TIime: 10:10 Inorganic Review: 88/06/09

i Tot. Cations: Organic Review:

= A=%. Anions: 50 me/l Cations: Radiochemis'try Review:

=) nd lotal: 50 me/1l Anions: 1.7 Microbiology Review:

e Laboratory fAnalyses
fot. Alk. 84 mg/l 'ds @ LlsocC 150 mg/l
1=-Arsenic 2.5 ug/1 1-Barium 0.027 mg/l
I-Cadmium <1 ug/l I'-Chromium <5.0 ug/l
1-Copper €20.0 ug/1l 1-1lron <0.02 mg/1
I-Lead <5.0 ug/l I'-Manganes <5.0 ug/l
Mercury €0.2 ug/1 T-Selenium <0.5 ug/1
I-Silver €2.0 ug/l I'=Zinc : €20.0 ug/lL




Description: HARKER MINE SOUIH PORTAL

‘SBite 10: Source: 00
Cost Code: 3508
Lab Number: 8802697 Type: 04 Date of Review and QA Validation
r le Date: 88/05/12 Time: 10:30 fnorganic Review: 88/06/09
Cations: Organic Review:
.. Anions: 17 me/l Cations: Radiochemistry Review:
rand lotal: 17 me/1 Anions: 0.6 Microbiology Review:
lot. Alk. 28 mg/l ros @ 180cC 100 mg/1
I-Arsenic <1.0 ug/1l T-Barium 0.028 ma/1l
I-Cadmium §lésug/ler f-Chromium <5.0 ug/l
1-Copper <20.0 ug/1 T=1ron 0.76 mg/l
I'-Lead %8510 Tug/1™ I-Manganes 420.0 ug/1
. Mercury <0.2 ug/l T-Selenium <0.5 ug/1
» I=Silver £2.0 ug/l -Zinc '2700.0 ug/1
]
|
|
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HARKER NAT.CREEK PARALLEL 10 SOUTH MINE

UINIA NAI.FORESI AIN.PAUL

P.0O.BOX 829

PROVO U1 377-5780

UIAH STAIE HEALIH LABORAIORY
Environmental Chemistry Analysis Report

Description: HRRKER NATI.CREEK PARALLEL IO SOUIH MINt

5 Site 1D: Source: 00

A Cost Code: 3508 .

=2 Lab Number: 8802699 lype: 04 4]

I Sample Date: B88/05/12 [Iime: Inérganic Review: 88/067/09 :

ﬁ Tot. Cations: Organic Review: ]

E “at. Anions: 28 me/l Cations: Radiochemistry Review: {

= and Total: 28 me/1 Anions: 0.9 Microbiology Review: !

5 = . |
Laboratory fAnalyses

i fot. Alk. 47 mg/l s @ 180c 82 mg/l

et
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- BB/06/09 12:02 JBO Page:
| NORTH OAK BRUSH EAS1 PORIAL
0 UINTA NAT.FOREST ATN.PAUL
s P.O.BOX 829
PROVO Ul 377-5780
) UTAH STATE HEALIH LABORATORY
- Environmental Chemistry Analysis Report
Description: NORTH OAK BRUSH EASI PORIAL
Site 1D: Source: 00
Cost Code: 3508
Lab Number: 8802696 lype: 04 Date of Revi d a ot
Sample Date: 88/05/12 [fime: 13:30 Inorganic Review: 88/06/09
lot. Cations: Organic Review:
ot. Anions: 31 me/l Cations: Radiochemistry Review:
‘ and lotal: 31 me/l1l Anions: 1.0 Microbiology Review:
2 e R
Laboratory Analyses
; fot, Alk, 52 mg/l rbos @ 1soc 124 mg/L
1. 1-Arsenic 8.5 ug/l T-Barium 0.011 mg/1
gl I-Cadmium - 187 ug/1 I'-Chromium ¢5.0 ug/l
T-Copper @10 ug/ly T-Iron 5.5 mg/1
i T-Lead 1150 ug/1 I-Manganes 83.0 ug/l
2 Mercury €<0.2 ug/l T-Selenium <0.5 ug/1
- T-Silver €2.0 ug/l ] I'-Zinc ijzoayo;ugfb,

Environmental Chemistry

T —
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Environmental Chemistry

' 88/06/09 12:02 JBO Page

o ! \
K
_i'
NORTH OAK BRUSH STREAM 1/4 M1LE BL MINE
UINIRA NAT.FORESI ARIN.PAUL
P.0O.BOX 829
PROVO ut 377-5780
UIfH STAIE HEALIH LABORATORY
Environmental Chemistry Analysis Report
Description: NORIH OAK BRUSH STREAM 1/4 MILE BL MINE
Site 1D: Source: 00
Cost Code: 3508
Lab Number: 8802695 Type: 04 Date of Review and QA Validation :
Sample Date: 88/05/12 Iime: 14:45 . Inorganic Review: 88/06/09 !
lot. Cations: Organic Review: !
/f*ﬁ. Anions: 41 me/l Cations: Radiochemistry Review: ]
'nd lotal: 41 me/1l Anions: 1.4 Microbiology Review: j
— 4o 1
Laboratory Analyses : r
fot. Alk. 68 mg/1 s @ 180C 118 mg/1 |
T-Arsenic €<1.0 ug/1l T-Barium 0.017 mg/1 !
I'-Cadmium 1l ug/l I'-Chromium <5.0 ug/l
I1=-Copper €20.0 ug/1l T-lron 1.2 mg/l
I'-Lead 40.0 ug/l I-Manganes 160.0 ug/1
Mercury <0.2 ug/l 1-Selenium <0.5 ug/1
I-Silver €2.0 ug/l I-{inc 80.0 ug/l
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knvironmental Chemistry

JBO Page

TR

PORTAL LOWER BOG MINE

UINIA NATLONAL FOREST

86 W 100 N

PROVO Ui 84603 377-5780

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Keport
Description: PORIAL LOWER BOG MINE
Site 1U: Source: 00
Cost Code: 3508
Lab Number: 8802857  lype: 04 Late of Keview and QA Validation
Sample Date: 88/05/18 Ulime: 12:30 Inorganic Review:
ot. Cations: Organic Review:

- t. Anions: me/l Cations: Radiochemistry Review:
4 and lotal: me/1 Anions: Microbiology Review:
Laboratory Analyses
fot. RAlk. 0O mg/l s @ 18o0cC 90 mg/l
1=-Arsenic 1.5 ug/l ‘I-Barium 0.037 mg/1
r-Cadmium T12ug/l’. I'-Chromium ¢5.0 ug/lL
1-Copper €20.0 ug/1 1-1ren 7.9 mg/l
I-Lead £5.0 ug/l I'-Manganes 270.0 ug/l
Mercury <0.2 ug/l1 1-Selenium <0.5 ug/1
[-Silver £2.0 ug/l I'-Zinc 510.0 ug/k

R~
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QUTLET
PACLFLC MLINE MAIN PORTAL Al AL+
UINTA NATLONAL FOREST
88 W 100 N
PROVO ul 84603 377-5780

UIrAH STATE HEALIH LABORAIORY
Environmental Chemistry Analysis Report

IR

o
Description: PACLFIC MINE MALN PORIAL nr%u—‘

e i e

Site 10D: Source: 00
Cost Code: 3508
Lab Number: 88028%4 lype: 04 f iew and 1Y)
Sample Date: 88/05%/18 T1ime: 10:00 Inorganic Review:
lot. Cations: : Organic Review:
-\ Anions: me/l Cations: Radiochemistry Review:
'-“f Total: me/l Anions: Microbiology Keview:
Laboratory Analyses
lot. Alk. 163 mg/l s @ Lsoc 202 mg/L
1-Arsenic 22.0 ug/1 I-Barium 0.069 mg/1
I-Cadmium - - oS g I-Chromium <5.0 ug/l
1-Copper %ég;ﬁi:'if_ 1-1ron 4.0 mg/l !
I'-Lead 2 ug” L z I'-Manganes 11.0 ug/l
Mercury 0.2 ug/l 1-Selenium <0.5 ug/1 ’

I'-Silver €2.0 ug/l I'-Zinc {8000 g /L "
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- 88706722 14:05 JBO Page:
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e
PAC1F1C MINE PORTAL FLOW 200 YDS. BELOW PORIA
ULNTA NATLONAL FOREST
88 W 100 N
PROVO ur 84603 377-5780
j
UTAH SIATE HEALTH LABORATORY
Environmental Chemistry Analysis Report
Description: PACIFLC MINE PORTAL FLOW 200 YDS. BELOW PORIA
Site ID: Source: 00
Cost Code: 3508
Lab Number: 8802862 Type: o4 1] )
Sample Date: 88/05/18 Tlime: Inorganic Review: 88/06/22 |

Tot. Cations:
t. Anions: 91 me/l Cations:

Organic Review: !
Radiochemistry Review: !

and Total: 91 me/l Anions: 3.0 Microbiology Review: |
“Laboratory Analvses ; |
Fot: Alk. 152 mg/1l fDs @ 180C 202 mg/1 ‘
1-Arsenic 24.0 ug/l T-Barium 0.11 mg/l |
f-Cadmium ; “ugy T f-Chromium <5.0 ug/l
1-Copper -g 7 ‘_ T-1ron 6.6 mg/l
f~-Lead 180.07ug/I f-Manganes 23.0 ug/1l
Mercury €0.2 ug/l T-Selenium <0.5 ug/1
r-Silver <2.0 ug/l f-Zinc {300, 0-ug/l1
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PACIFIC PORTAL A1 CREEK (MARKINGS W1PLD OFF

ULNIA NATLONAL FORESI

886 W 100 N

PROVO Ul 84603 377-5780

UIAH STAIE HEALI'H LABORAIORY
knvironmental Chemistry Analysis Keport

! Description: PACLFIC PORVAL Al CREEK (MARKINGS WLPED OFF
= Site 10: Source: 00
Cost Code: 3508
Lab Number: 8802859 lype: oa Late of Review and QA Validation
Sample Date: s//p/zs I'ime : Inorganic Review:
Tot. Cations: OUrganic Review:
t. Anions: me/l Cations: Radiochemistry Review:
\_-And lotal: me/l Anions: Microbiology Keview:
Laboratory Analyses
lot. Alk. 164 mg/l ns @ Lsoc 200 mg/lL
1-Arsenic 22.5 ug/l T-Barium 0.28 mg/l
-Cadmium i3-1¥ - I'-Chromium <5.0 ug/l
1-Copper T-1ron 5.3 mg/l
I'-Lead I'-Manganes 23.0 ug/l
Mercury Q.ﬁi_uglL!' 7 1-Selenium <0.5 ug/1

r-Silver 150 ug/k I-£inc 1600.0 ug/1;
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PAC.MINEL NW PORTAL P1PED OUI OF MINE

UINIA NAILONAL FOREST

68 W 100 N

FROVO Ul 84603 377-5780

UIAH STATE HEALI'H LABORAIORY
tnvironmental Chemistry Analysis Keport

Description: PAC.MINE NW PORIAL PIPED OUI OF MINE

Site 1U: Source: 00
Cost Code: 3508
Lab Number: 8802856 Tlype: 04 Da of K nd QA Va
Sample Date: 88/05/18 [Itime: 10:10 lnorganic Review:
lot. Cations: Organic Review:
/s t. Anions: me/l Cations: Radiochemistry Review:
ind lotal: me/l Anions: _ Microbiology Keview:
< -
Laboratory fnalyses
lot. Alk. 198 mg/l s @ 180C 208 mg/l
T-Arsenic 1.0 ug/l I-Barium 0.15 mg/l
I'-Cadmium <1 ug/l - I'=Chromium ¢5.0 ug/l
1-Copper <20.0 ug/l1 - 1=1lron 0.091 mg/1
I-Lead §e0T0! 2 I-Manganes 19.0 ug/l
Mercury <0.2 ug/l 1-Selenium <0.5 ug/1l
I'-Silver €2.0 ug/l I-Zinc 78.0 ug/lL

./‘__-‘
N
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PRCLFIC N TALILING
UINIA NAI'LONAL FOREST
88 W 100 N
PROVO Ui 84603 377-5780
UIAH STAIE HEALIH LABORAIORY
tnvironmental Chemistry Analysis Keport
Description: PACIFIC N FALLING
Site 10U: Source: 00
¢ Cost Code: 3508 .
Lab Number: 8802860 lype: o4 Date of KReview and QA Va

Sample Date:
lot. Cations:

88/05/18 lime:

Inorganic Review:
Organic Keview:
Radiochemistry Review:

F # . Anions: me/l Cations:
- '\_ id lotal: me/l Anions: Microbiology Keview:
na s
lot. Alk, 21 mg/l s @ 1lsocC 140 mg/l
I-Arsenic 90.0 ug/1 1-Barium 0.15 mg/1
r-Cadmium 1351¢uq;{-:u I'-Chromium <5.0 ug/l
1-Copper E ug/y 1-Iron 13.0 mg/1L
| I-Lead 201 I'-Manganes 48 .0 ug/l
i Mercury ig,gﬁlmw 1-Selenium 1.0 ug/1
I-Silver 5.0 ug/ L, I'-4inc {/700:07ug/1
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LOWER PAC.MINE PORTAL ACROSS STREAM FROM BAKE

UTAH STATE HEALI'H LABORATORY

84603

Environmental Chemistry

377-5780

Environmental Chemistry Analysis Report

LOWER PAC.MINE PORTAL ACROSS STREAM FROM BAKES

Date of Re

Inorganic Review:
Organic Review:
Radiochemistry Review:

iew and QA Va

3.6 Microbiology Review:

JBO Pige:

L]
G upiee)

a
88/06/22

~

ULNTA NAILONAL FOREST

68 W 100 N

PROVO ut

A-!;I(«/{rl/ﬁvﬁ'}
Description:
Site 1D: Source: 00
Cost Code: 3508
Lab Number: 8802863 Type: 04
Sample Date: 88/05/18 Time: 10:45
lot. Cations:
r\. Anions: 109 me/l Cations:
id Total: 109 me/1 Anions:

-
Laboratory Analyses
lot. Alk. 183 mg/l
T1-Arsenic <1.0 ug/l
I'-Cadmium <1 ug/l
T-Copper €20.0 ug/l
f-Lead <5.0 ug/l
Mercury €0.2 ug/l
T-Silver €2.0 ug/l

os @ 180cC
I-Barium
I-Chromium
T-1lron
[-Manganes
1-Selenium
[=Linc

204
0.036
5.0
0.048

0.5
€20.0

mg/ L
mg/1
ug/l
mg/1l
ug/lL
ug/1l
ug/l
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NORTH FORK AMERLICAN RLVER Al DUICHMAN EFLA
UINTA NAI'LONAL FOREST

866 W 100 N
PROVO Ui 84603 377=-5780
UrAaH STATE HEARLI'H LABORAIORY
Environmental Chemistry Analysis Keport

Description: NORIH FORK AMERICAN RIVER ATl DUICHMAN FLAY
Sice 1D: Source: 00
Cost Code: 3508 )
Lab Number: 8802855 lype: 04 Date of Review and QA Validati

Sample Date:
Tot. Cations:

—

7~ . Anions:

Inorganic Review:
Organic Keview:
Radiochemistry Review:

B8/05/18 lime: 16:10
me/l Cations:

d lotal: me/l Anions: Microbiology Keview:

Laboratory fAnalyses

fot. Alk. 83 mg/l os @ LsocC 102 mg/l
I-Arsenic 2.5 ug/l 1-Barium 0.056 mg/1L
{=Cadmium <1 ug/l . I'-Chromium <5.0 ug/l
1-Copper <20.0 ug/1 = 1-1lron 0.45 mg/1
I-Lead 60,0 ug/L 1 I-Manganes 31.0 ug/l
Mercury (0 3" ug/l 1-Selenium €0.5 ug/l
I-Silver €2.0 ug/l I-Linc 17.0 ug/l




88/06/10 13:41

MARY ELLEN PORIAL
UINTA NAIIONAL FOREST

tnvironmental Chemistry

84603

377=-5780

UTAH STAI'E HEALI'H LABORATORY
Environmental Chemistry Analysis Keport

00

04
15:00

me/l Anions:

-

ate of

and

Inorganic Review:

Organic

Review:

A Va]

Radiochemistry Review:
Microbiology Review:

JBO Page

88 W 100 N

PROVO Ul
Description: MARY ELLEN PORVAL
Site 1b: Source:
Cost Code: 3508
Lab Number: BBO2B58 lype:
Sample Date: B88/05/18 Iime:
Tot. Cations:
rP'\, Anions: me/l Cations:
_ id lotal:
\._’.
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Department of Plant, Soil and Insect Sciences ~ P.0.Dox 3354
Laramic, WY 82071-3354

College of Agricultu Phone: 766-3103
- * Fax: % 766-3379

24 July, 1992

Mr. Paul Skablund “(REST
Hydrologist UINTA NATIONA! ¥
Uinta National Forest JUL 29 1qq2

88 West 100 North
Provo, UT 84601

Dear Mr. Skablund:

We would like to inform you of a research project that will likely be of significant interest to your
organization. As you well know, mitigation of water pollution in the western United States is a matter
of increasing concern. In particular, the mitigation of heavy-metal contaminated mineland effluent is
an area of intense environmental interest. Heavy-metal effluent from hard rock mines at high
elevations presents unique challenges in terms of cost, accessibility, and ecological damage. However,
in the last two years we have succeeded in the first phase of a three phase program to develop a
wetland system capable of effectively treating effluents which contain a range of heavy metals.

We have discovered a number of plants that accumulate heavy metals, including arsenic, lead, copper,
zinc, and cadmium). Our reference metal, copper, is accumulated at a concentration 1,000 to 4,000
times that found in the water; one remarkable sedge that grows in the Rocky Mountains accumulates
over 25,000 times the background concentration of this metal. All of these plants have been
successfully cultivated in the greenhouse, wheré we are continuing to study the ecological parameters
which optimize accumulation rates. In addition, we have found two fungi that are capable of removing
30-40% of the heavy metal from a liquid medium contaminated with 100 ppm copper in 9 days. The
primary mechanism of removal appears to be metabolic chelating of the metal, which has particularly
promising applications for /n situ mitigation.

T.he next phase of our work will be small-scale experimental wetlands on contaminated mine sites.
These “micro”-wetlands will be used to systematically vary ecological conditions and plant/fungi
associations to determine the optimal system for heavy metal mitigation at a particular site. The final
phase will involve the full-scale development of a wetland or series of wetlands capable of providing
effective treatment of contaminated effluent. At this time, we are seeking funding for the initiation
of the last two phases of this program. It appears that most, high altitude habitats would be amenable
to this treatment program, and we are highly optimistic that mitigative wetlands will provide an
extremely cost-effective management tool.

Enclosed you will find a more detailed presentation of the results to date and our future plans. If you
are interested in further information or discussing the oossibility of full or partial funding, please write
to us or call (307} 766-3103 and ask for any of us.

el - e C% /%Z'W

Stephen E. Williams Jeffrey A. Lockwood
Professor, Research Associate, Associate Professor,
Soil Science Plant Science . Entomology

The University of Wyoming is an oqual opportunity/afTirmative action institutior.

%



Title Development of High Mountain Plant Communities as
Wetland Mitigation Systems for Heavy Metal Mine
Effluent.

Present Duration January 1991 - February 1993
Background

Heavy metal pollution from mine effluent is a serious and
widespread problem in the western states. Although considerable
work has documented the impact of heavy metals on agquatic and
riparian flora, prior to our research there were no published,
comprehensive field studies of the impacts of metals on high
mountain stream plant communities. As a consequence the
potential for manipulating high-elevation wetland plants and
i fungi for mitigation of mine effluent was unknown, although plant
communities had proven to be effective filters of heavy metals in
other ecosystems (Cairns 1980, Brooks et al. 1985).

It is well known that wetland plants can act as pollutant
filters, collecting and holding nutrients, sediment, silt and
other natural and anthropogenic pollutants, including heavy
metals. There are several reasons why heavy metals are trapped
in wetlands. Some metals will precipitate in the anaerobic
zone, commonly present in wetlands. The high levels of decaying

P organic matter will further chelate many of these same metals.

, Many plants and microbiotic organisms that tolerate heavy metals

- also accumulate them in their tissues. At low elevations, the

value of wetlands in sequestering iron and manganese from mine
drainages has already been recognized (Holbrook and Maynard 1985,
Gerber et al. 1985), and efforts have been made to construct
wetlands for the purpose of trapping heavy metals (Gerber et al.
1985).

An effort to use wetlands to mitigate heavy metal mine discharge
in high mountain streams is unique in that: 1) most wetland
projects on abandoned mine lands have had the restoration of '
wildlife habitat, not mitigation of effluent, as the primary goal
(Taub 1969, Brooks et al. 1985, Cairns 1987), 2) no wetland
restoration projects have been developed at high elevations, and
3) wetland projects have been used to mitigate impacts of acids,
iron and manganese, but the management of copper, zinc, lead and
arsenic has not been attempted. Effective mitigation of mine
effluent with wetlands generally includes integration of
physical, chemical, and biological parameters (Brooks et al.
1985). In this context, it seems unlikely that manipulation of
wetlands alone will completely rr<duce the heavy metal content of
mine effluent flows. However, strategic management of plant and
fungal communities is likely to play a significant role in a
comprehensive ecological effort (e.g., settling ponds,

— impoundment, precipitation, etc.). Following physical, chemical,
and biological treatments, wetland systems may be expected to

g function effectively in a management program.
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Objectives

This wetland mitigation project has been in progress for 1.5
years. To date, the objective of this study has been to discover
wetland plants and fungi that could tolerate and sequester heavy
metals in their tissues. Both the plants and the environments in
which they reside were examined. Reproductive and growth
requirements were investigated.

P

Site Selection

During the summer of 1992, sites were assessed for their
potential use in this study . Elevation, presence of mine
effluent flowing across fairly horizontal gradients that
contained wetland plants and accessibility were the main criteria
used for selecting the areas. The sites chosen: for study in
summer 1992 were as follows, 1) Hughesville-Barker Block P Mine
and Mill tailings in Lewis and Clark National Forest, Montana, 2)
The Ontario Mine in Helena National Forest, 3) The Independence
and McClaren mines in Gallatin National Forest, Montana, 4)
Kirwin Mine west of Meeteetse in Wyoming, 5) Ferris-Haggarty Mine
in the Sierra Madres, southern Wyoming, 6) Pacific and Mary Ellen,
Mine in the Wasatch Mountains, Utah. Additional sites that were
assessed but rejected for the purposes of this study were the
Mike Horse Mine in Helena National Forest, Montana and the Lower
Bog Mine in the Wasatch Mountains, Utah.

Methods

Community and habitat analysis were undertaken on the chosen
study sites. The Daubenmire guadrat method was used to identify
the dominant and subordinant species. Diversity was quantified
by counting number of plant species per site. The site was
mapped on a 7.5 minute quad. Slope and aspect were determined
with a clinometer and compass. The topographic position of the
site was determined (crest, upper slope, mid-slope, lower slope,
valley bottom, bench or terrace, saddle or gap). It was
determined whether lighting was open, partial, filtered, or
shaded on the site. Soil moisture was described as inundated
(hydric), saturated (wet-mesic), moist (mesic), dry-mesic, or dry
(xeric). Elevation was determined using a topographic map. The
environment of the site was described (sand or gravel bar; wet
meadow dominated by grasses; marsh dominated by sedges or rushes;
swamp dominated by shrubs or trees; bog mire [mosses in acidic,
wet peat soil]; fen mire with vascular plants in alkaline, wet
peat soil; swale with moist surface soil; seep; terrace within
three vertical feet or 100 feet of running surface water; snow
catchment area; floating or quaking vegetation mat). Scil was
collected to guantify pH, N, P, R and heavy metal composition.
It was also collected for mycological sampling. The pH of the
water on each site was tested, and samples were collected for
heavy metal analysis in the laboratory.



Voucher specimens were collected of all the different species on
each site. Vigor was described for each species. The
reproductive fitness of each species in the most heavily impacted
area was ascertained. Evidence of hybridity, disease, and
symbiotic or parasitic relationships was noted. Plants were
collected for heavy metal analysis, copper toxicity and
reproductive studies in the greenhouse.

Vascular plants were identified using the Rocky Mountain
Herbarium. Mosses were sent to the Clinton Herbarium in Buffalo,
New York, to be identified. The pH, N, P, and K of the soil was
determined by using a LaMotte soil testing kit. Plant available
heavy metals were extracted from the soils using the ABDTPA
method (Soltanpour and Schwab, 1977). Heavy metals were
extracted from the plants via nitric acid digests (Havlin and
Maynard, 1985). The University of Wyoming soil-testing lab
analyzed duplicate samples of the water, soil and plants for Cu,
Zn, Cd, Pb, Hg and As via inductively coupled plasma
spectrometry.

Soil fungi from mines with soils containing more than 100 ppm of
copper were plated on an agarose medium containing 100 ppm of
copper and analyzed for frequency and dominance. Dominant and
subdominant species were identified. Dominant species were grown
in a liquid medium containing between 80 and 100 ppm of copper.
The medium was analyzed for copper before innoculation and after
a period of nine days. The fungi that grew in the culture was
also analyzed after nine days.

Summary of Project Work Done to Date

To date, this study has shown that wetlands containing both plant
and fungal species can be used very effectively to prevent
release of heavy metals into stream systems. Both abiotic and
biotic factors act to prevent the movement of heavy metals.
Soils, especially those high in organic matter, and of fine
particle size, chelate heavy metals and hold them in place.
Notable in our study was the fact that the soils found directly
under the plants contained higher levels of heavy metals, than
those soils which were bare (ranging from 2:1 at the Ontario Mine
to 24:1 at Ferris-Haggarty). Plants also uptake these metals,
preventing' their escape.

In this study, many plants were shown to substantially accumulate
various heavy metals. All species accumulated significant
amounts of heavy metals relative to the amounts found in water.
For copper, the highest accumulators in context of background
levels in water and soil, were Pohlia annotina (a moss)
accumulating 3,000 times the amount in water, and 48 times the
amount in soil, Deschampsia cespitosa (a grass) accumulating
2,000 times the level in water, and 31 times the soil, Pohlia
wahlenbergii (a moss) accumula’ _ng 14,800 times the level of
copper in the water, and 7 times the background soil level, and
Senecic fremontii (a forb) accumulating 31 times the level in
water and 5 times the s0il lsvel.



For zinc, the highest accumulators were Pohlia wahlenbergii (a
moss) accumulating 3,800 times the level in water and 10 times
the soil level, Equisetum arvense (a horsetail) accumulating
1,100 times the amount of zinc.in the water . and 8 times the
amount in the soil, Poa interior (a grass) accumulating 2,100
times the level in the water and 6 times the soil background
level, and Agrostis exarata (a grass) accumulating 260 times the
zinc level in the water, and 4 times the soil level.

The highest lead accumulators were Carex microptera (a sedge)
accumulating 6,000 times the level in the water, and 3,000 times
the soil, and Poa interior (a grass) accumulating 5,300 times the
amount in the water, and 2,700 times the soil level.

Arsenic was most effectively accumulated in Pohlia wahlenbergii
(a moss). It accumulated 3,200 times the level of arsenic in the
water, and 1,100 times the soil level, Bryum lisae (a moss)
contained 6,400 times the amount in the water, and 1,100 times
the level in the soil, Epilobium glaberrimum (a forb) accumulated
5,800 times the amount in the water, and 1,000 times the soil
level, and Carex scopulorum (a sedge) accumulated 26,400 times
the amount in the water and 113 times the soil level.

Cadmium was accumulated best by Pohlia wahlenbergii (a moss) at
6,400 times the level in the water, and 2 times the level in the
e soil.

All of these plants were capable of accumulating multiple metals.
The highest overall accumulator was Pohlia wahlenbergii. Plants
were able to accumulate arsenic most effectively, followed by
lead, copper, zinc and finally cadmium. Different species varied
in their ability to accumulate different heavy metals, so a mix
of different species would be best for introduction into man-made
wetlands, where a spectrum of contaminants is present.

Deschampsia cespitosa was common on all of the copper sites.
Carex aquatilis, and Pohlia nutans tolerated both zinc and copper
sites. Carex microptera was common on sites which were high in
zinc, and Carex rostrata appeared on zinc, lead and arsenic
contaminated“sites. -

All of the plants that were collected in the field have been
established in the greenhouse. The seeds of sedges that were
collected gerninatgd fully within 6 days, after 2 months of cold
stratification. Germination was poor and occurred over a period
of 6 weeks to 3 months without stratification. The seeds of the
Epilobiums germinated in 3-6 days without stratification. Mosses
have survived well within misting benches or where humidity is

: kept at high levels. Laboratory toxicity studies have shown that
all of the species will survive well in the most copper-polluted

P sites found during our study. Although we have yet to find the
extreme level of copper fatal to the plants, this is clearly far

~— above that present in the field.
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All of the fungal species analyzed accumulated copper. These
included Tolypocladium inflatum, Trichocladium sp., and
Penicillium sp. nov. "A", Tolypocladium inflatum from the
Ferris-Haggarty Mine accumulated an average of 2,800 ppm of
copper. Tolypocladium inflatum from the Kirwin Mine accumulated
3,400 ppm of copper. Trichocladium sp. from the McClaren’s Mine
at Cooke City, MT accumulated an average of 900 ppm and
Penicillium sp. nov. "A" from the Pacific Mine in Utah
accumulated 1,600 ppm of copper. These amounts were accumulated
out of B80-95 ppm copper-amended medium. The accumulation of the
copper in the fungi did not account for all or most of the copper
removed from the medium by Tolypocladium inflatum and
Trichocladium sp. In the case of Tolypocladium inflatum, an
average of 41% of the copper had been removed from the solution
by the fungus at the end of the 9 day experimental period. Of
the copper that was removed, 77% was removed by a mechanism
other than accumulation by the fungi. Trichocladium sp., removed
an average of 31% of the copper from the solution. Of this, only
3% was found in the fungus; the remaining 97% was taken out of
solution by another mechanism. Based on the scientific
literature, we hypothesized that both species are producing a
metrabolite that is chelating the copper and removing it from the
solution. As such, the potential for fungi to play a
significant role in copper mine effluent mitigation appears
reasonably high.

Studies to be completed before Februarf 1993

Field work for the summer of 1993 is in progress. The
accumulation of heavy metals in the dominant species of plants on
three study sites, over space and time is being examined at the
ontario Mine in Montana and the the Kirwin and Ferris-Haggarty
mines in Wyoming. The shoots and roots of plants collected are
being separated for heavy metal analysis, to examine possible
impacts on wildlife. Seeds of candidate plants for wetland
mitigation studies will be collected from the Pacific Mine in
Utah. Growth and copper toxicity studies are being completed in
the greenhouse. Studies of environmental parameters (pH and
temperature) that may effect uptake of heavy metals by plants
will be attempted in the fall. Analysis of the fate of copper
after senescence of the plant will also be undertaken at this
time. In vitro fungal studies to determine the mechanism of
copper removal are continuing. A two year report of the project
will be submitted to the Department of Environmental Quality,
Abandoned Minelands by December 1st, 1992.



Proposed work after February 1993

The present research is designed to produce the technology
necessary for wetland mitigation of copper mine effluent. The
main reason we are working on copper pollution is because of the
serious environmental situation that exists at the Ferris-
Haggarty mine in the Sierra Madres, Wyoming. However, in our
study we have discovered that there were few mines in the west
where the main contaminant in the effluent was copper. Many
abandoned mines have effluent flows containing higher levels of
zinc, lead or arsenic with copper as a secondary contaminant.
All of the mines studied contained heavy metals in combination.
To design wetland mitigation systems for these mines’ affluents,
it would be advisable to initiate plant and fungal studies of the
other metals present on these mine sites, similar to what has
been done with copper. The effects of these metals in
combinations similar to what is present in the field should also
be examined.

It would be useful to establish control sites that are similar in
every other way to the heavy metal polluted sites so that
variations between polluted and unpolluted sites could be
analyzed. Study sites already established can be analyzed for
ecological parameters over several summers.

Small-scale field studies should be initiated at a site before a
full-blown wetland mitigation project is undertaken. Problems
encountered in the small scale in situ studies can be solved
before large monetary commitments are made. These field studies
will be in the form of micro-wetlands created by shunting a part
of a mine effluent flow into a level, dyked area. Each micro-
wetland will have parameters varied using a statistically valid
experimental design to optimize the information gained (plant
assemblage, innoculation by fungi, soil amendments). Data will
be gathered throughout the field season (see attached diagram of
possible study design). The!Ferris-Haggarty, Kirwin, Ontario,
Mary Ellen, andjor Pacific mines would be good sites to set up
these microwetlands,./if owner permission can be obtained.

The possibility of using tolerant species of fungi for treatment
of heavy metal mine effluent should be explored. The prospect of
both mitigating heavy metal contaminated mine effluent and
recovering heavy metals from some of the fungal species that we
have discovered during this study is exciting. This primary
treatment system cobuld prove to be relatively low in initial cost
and long-term maintenance.
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Uinta National Forest Supervisor's Office
Paul Skablund

Forest Hydrologist

88 West 100 North

Provoe UT 84601

Dear Mr. Skablund:

Here is your part of the year-end report on the mitigation of
heavy metal mine effluent by wetlands, that I promised you. I
hope you will find the data I gathered at the Pacific and Mary
Ellen mines informative. If you need any more information,
please call me.

If it is all right with you, I would like to visit the Pacific
Mine sometime in late August or September to gather seed heads
off of the plants up there. I am going to grow larger amounts of
these plants in the greenhouse for use in wetland mock-up
studies. I will send you the data I gather from these studies.

I hope you will gain some insight from this report. The beaver
pond at the Pacific Mine is doing a great deal to mitigate flow-
through of heavy metals into the North Fork of the American Fork
River. I am glad to hear that you are trying to keep people off
of the mine tailings. They are heavily laced with a variety of
heavy metals and probably would not be good for the health of
anybody who spent a lengthy period of time on them, especially on
a windy day.

Thank-you for your consideration,
BEE v, W

Nancy Kastning-Culp
Research Associate

The University of Wyoming is an equal opportunity/aTirmative action instituti
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Foa s Abstract/Summary of All Mines Studied

This study shows that wetlands can be used very effectively to
prevent release of heavy metals into stream systems, Both abiotic
and biotic factors act to prevent the movement of heavy metals.
Soils, especially those high in organic matter, and of fine
particle size, chelate heavy metals and hold them in place.
Notable in our study was the fact that the soils found directly
under the plants contained higher levels of heavy metals, than
those soils which were bare (a minimum of 2:1 at the Ontario Mine,
maximum 24:1 at Ferris-Haggarty). Plants also uptake these metals,
preventing their escape.

In this study, many plants were shown to accumulate various heavy
metals to a great degree. All species accumulated significant
amounts of heavy metals in comparison to the amounts found in
water. For copper the best accumulators as compared to background
levels in water and available in soil, were Pohlia annotina (a
moss) accumulating 3,032 times the amount in water, and 48 times
the amount in soil, Deschampsia cespitosa (a grass) accumulating
1,979 times the level in water, and 31 times the soil, Pohlia
wahlenberqgii (a moss) accumulating 14,813 times the level of copper
in the water, and 7.0 times the background soil level, and Senecio
fremontii (a forb) accumulating 31 times the level in water and 5
times the soil level.

s For zinc, the best accumulators were Pohlia wahlenbergii (a moss)
accumulating 3,814 times the level in water and 10 times the scil
level, Equisetum arvense (a horsetail) accumulating 1,120 times the
amount of zinc in the water and 7.5 times the amount in the soil,
Poa interior (a grass) accumulating 2,128 times the level in the
water and 5.7 times the soil background level, and Agrostis exarata
(a grass) accumulating 261 times the zinc level in the water, and
4.5 times the soil level.

The best lead accumulators were Carex microptera (a sedge)
accumulating 5,954 times the level in the water, and 2,977 times
the soil, and Poa interior (a grass) accumulating 5,347 times the
amount in the water, and 2,674 times the soil level.

Arsenic accumulated best in Pohlia wahlenbergii (a moss). It
accumulated 3,221 times the level of arsenic in the water, and
1,073 times the soil level, Bryum lisae (a moss) contained 6,443
times the amount in the water, and 1,073 times the level in the
soil, Epilobium qlaberrimum (a forb) accumulated 5,814 times the
amount in the water, and 969 times the soil level, and Carex

scopulorum (a sedge) accumulated 26,432 times the amount in the
water and 113 times the soil level. Cadmium was accumulated best
by Pohlia wahlenberqii (a moss) at 6,393 times the level in the

water, and 1.7 times thez level in the soil.

~
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All of these plants were capable of accumulating multiple metals.
The best overall accumulator was Pohlia wahlenbergii. Plants were
able to uptake arsenic most effectively followed by lead, copper,
zinc and then cadmium. Different species vary in their ability to
accumulate different heavy metals, so a mix of different species
would be best for introduction into man-made wetlands, where a
range of contaminants is present.

Deschampsia cespitosa was common on all of the copper sites. Carex
aquatilis, and Pohlia nutans tolerated both zinc and copper sites.
Carex microptera was common on sites which were high in zinc, and
Carex rostrata appeared on zinc, lead and arsenic sites.
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Field and Lab Methods

In the field, community and habitat analyses were undertaken. The
Daubenmire quadrat method was used to identify the first and second
most dominant species. Diversity was quantified by counting number
of species per site. The site was mapped on a 7.5 minute quad.
Slope and aspect were determined with a clinometer and compass.
The topographic position of the site was determined (crest, upper
slope, mid-slope, lower slope, valley bottom, bench or terrace,
saddle or gap). It was determined whether lighting was open,
partial, filtered, or shaded on the site. Soil moisture was
described as inundated (hydric), saturated (wet-mesic), moist
(mesic), dry-mesic, dry (xeric). Elevation was determined using a
topographic map. The environment of the site was described (sand
or gravel bar; wet meadow dominated by grasses; marsh dominated by
sedges or rushes; swamp dominated by shrubs or trees; bog mire
[mosses in acidic, wet peat soil]; fen mire with vascular plants in
alkaline, wet peat soil; swale with moist surface soil; seep;
terrace within three vertical feet or 100 feet of running surface
water; snow catchment area; floating or quaking vegetation mat).
We collected soil to quantify pH, N, P, K and heavy metal
composition. We also collected scil for mycological sampling (10
samples from the most heavily impacted site). We tested the pH of
the water on the site before collecting it for heavy metal analysis
in the lab.

Voucher specimens were collected of all the different species on
the site. Vigor was described for each species. The reproductive
fitness of each species in the most heavily impacted area was
ascertained. We looked for evidence of hybridity, disease, and
symbiotic or parasitic relationships. We then collected plants for
heavy metal analysis and live-plant greenhouse studies.

Vascular plants were identified using the microscopes at the Rocky
Mountain Herbarium. Mosses were sent to the Clinton Herbarium in
Buffalo, New York, to be identified by Patricia Eckel, a western
moss specialist., The pH, N, P, and K of the soil was determined by
using a LaMotte socil testing kit. Plant available heavy metals
were extracted from the soils usiug the ABDTPA method (Soltanpour,
1977). Heavy metals were extracted from the plants via nitric acid
digests (Havlin, 1980). The University of Wyoming soil-testing lab
analyzed duplicate samples of the water, soil and plant samples for
Cu, Zn, Cd, Pb, Hg and As using an inductively coupled plasma
spectrometer.

Mycological soil samples from Kirwin Mine and Ferris-Haggarty Mine
in Wyoming, McClaren's Mine in Montana, and the Pacific Mine in
Utah were diluted 1:100 in sterile, deionized water, and 1 ml each
of each sample was dispensed onto three plates of 10, 100, and 1000
ppm copper-enriched Martin's Medium. Colonies were counted and
hyphal tip picks were made from the 100 ppm copper-enriched
Martin's into 100 ppm copper enriched potato-dextrose agar tubes.
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Mary Ellen Mine - Wasatch Mountains - Wasatch County

The Mary Ellen mine is 2.1 miles up a four wheel drive road. It is
in aY{cirgue basin)surrounded by peaks of the Wasatch mountains.

\ ¢( The Mary Ellen gulch area was extensively mined. Mine effluent

»\
o

originates from the side of a hill, flows past tailings piles and
into Mary Ellen Creek. Forest service tests in 1981 and 1982 show
zinc to be the main contaminant followed by copper. The soil
around and under the effluent is stained a bright orange-red.
Several plants grow directly in and by the effluent including a
moss, Epilobium (a willow-wort), Mimulus (also called monkey-
flower), Carex (a sedge), and Juncus (a rush). See Figure 3 for
the map of the Mary Ellen microsite.

Microsite Information:
Microsite Code: ME1

UT : Utah County. Wasatch Mountains ca 20 air miles north of
Provo, ca 1 air mile east-south-east of East Twin Peak at the Mary
Ellen Mine seep (T3S R3E S22). From Provo: Go to American Fork
Canyon. Follow road to Dutchmans Flat. Go up the center 4 wheel
drive road into Mary Ellen Gulch. You should be on the right side
of the creek. Turn left at all forks. The road dead ends into the
mine.

Habitat and Community Information:

This site is located at mid-slope by a seep. The elevation is
9,500 ft. The slope is facing south-east. Lighting is full.

Basic soil and water chemistry:
pH of Water: 6 Soil pH: 6 N: Sppm P: 50ppm K: <50ppm

The dominant species is Bryum lisae var. cuspidatum (a moss) and
Poa interior (a grass) is subdominant. Nine species were sampled by
guadrat on this site.
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Figure 3
Map of Mary Ellen Microsite
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Individual Species Information:

Chem Code: ME1BL
Species: Bryum lisae

var. cuspidatum
Vigor: Exceptionally vigorous

Chem Code: MEICC

Species: Corydalis caseana
Vigor: wvigorous

Comments: This species did not

Chem Code: MEICM
Species: Carex microptera

Vigor: vigorous
Comments: This species did not

Chem Code: ME1EG

Species: Epilobium glaberrimum
Vigor: Vigorous

Comments: This species did not

Chem Code: MEIPI

Species: Poa interior
Vigor: Normal

Date collected: 07/30/91

Cover: 65 % Frequency: 90 %

Date collected: 07/30/91
Cover: 0 % Frequency: 0 %
appear in thrown gquadrats.

Date collected: 07/30/91
Cover: 0 % Frequency: 0 %
appear in thrown quadrats.

Date collected: 07/30/91
Cover: 0 % Frequency: 0 %
appear in thrown quadrats.

Date collected: 07/30/91
Cover: 6 % Frequency: 20 %
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Heavy Metal Chemistry (mg/kg):

Plants:

Date: 07/30/91 Code: ME1BL Bryum lisae

Cu Zn Cd Pb Hg As
256.5 1249.5 17.66 191.5 <5 644.2
Date: 07/30/91 Code: ME1CC Corydalis caseana

Cu Zn o | Pb Hg As

39 295.5 2.475 39 .05 <5 87
Date: 07/30/91 Code: MEICM Carex microptera

Cu Zn Cd Pb Hg As
101 332 2L9TS 54.55 <5 70.95
Date: 07/30/91 Code: MEIEG Epilobium glaberrimum
Cu Zn Cd Pb Hg As
186.5 1047 13.85 99.3 L 581.35
Soil:

Date: 06/25/91 Code: ME1S By Mary Ellen seep

Cu Zn cd Pb Hg As
30.76 435.96 3.84 {2 ) .6
Water:

Date: 06/25/91 Code: ME1W Mary Ellen mine effluent
Cu Zn cd Pb Hg As
.02 155 <.01 2 | g | A |

These plants accumulated high levels of both zinc and arsenic.

Bryum lisae (a moss) accumulated 806 times the amount of zinc in
the water, and 2.9 times the amount of zinc in the soil. It
accumulated 6,442 times the amount of arsenic in the water and
1,074 times the amount of arsenic in the soil. It also accumulated
copper at a rate 8.3 times the level in the soil, and 12,825 times
the level in the water.

Epilobium glaberrimum (a willow-wort) accumulated 675 times the
amount of zinc in the water and 2.4 times the amount of zinc in the
soil., This plant accumulated 5,814 times the amount of arsenic as

in the water, and 969 times the amount of arsenic in the soil. It
also contained 6.06 times the amount of copper in the soil and
9,325 times the level in the water.
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| 4~ Pacific Mine - Wasatch Mountains

The Pacific Mine is located on the left fork of the main dirt road
‘ originating from Tibble Fork Reservoir. The mine effluent
originates from a hillside, pools in a flat area, and flows through
a tailings pile before entering into a beaver-caused wetlands
complex. This area is a perfect study site in which to test the
hypothesis that wetlands systems which include heavy metal tolerant
or accumulating species of plants would mitigate heavy metal
[ effluent, In fact, University of Wyoming water quality studies
indicate that water guality increases dramatically after running
| through the wetlands and beaver dam. This site also yielded the
species which accumulated the most heavy metals. Pohlia
wahlenberqgii var. glaciale (a moss) accumulated 13,004 ppm of zinc.
This is 3,813 times the background water level and 10 times the
background soil levels. This moss also accumulated 1,185 ppm of
copper, which is 1,481 times the background level of water and 7
times the background level of the soil. All of the metals for
which we tested were accumulated by this plant. The area impacted
by the mine drainage is rich in vegetation, including two species
of Carex (a sedge), a species each of Juncus (a rush), Poa (a
grass), and Epilobium (a willow-wort), and a species of moss. The
main contaminant in the effluent is zinc. See Figure 4 for map of
Pacific Mine microsites.

Microsite Information:
Microsite Code: PM1

UT : Utah County. Wasatch Mountains ca 20 air miles north-north-
east of Provo, ca 1 air mile west of Miller Hill at the Pacific
Mine (T3S R3E S22). From Provo: Go to American Fork Canyon. Follow
the road to its main fork above all named flats and go left. The
Pacific Mine is on the left approximately 1 mile up the road. This
microsite is the seep mouth on the Pacific Mine.

Habitat and Community Information:

i This site is located on a lower slope by a seep. The elevation is
- 7,800 ft. The slope is east-facing. Lighting is Full.

; Basic soil and water chemistry:
| pH of Water: 6 Soil pH: 7 N: 20ppm P: 25ppm K: 150ppm

: The dominant plant species is Carex microptera (a sedge), and
: Juncus ensifolius (a rush) is subdominant. Seven species were

ko sampled by guadrat on this site.

i The dominant soil microfungi is
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,ﬂm\ Figure 4

Map of Pacific Mine Microsites
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Individual Species Information:
Chem Code: PMICM

Species: Carex microptera Date collected: 07/31/91
Vigor: Vigorous Cover: 37 % Frequency: 40

Chem Code: PM1JE

Species: Juncus ensifolius Date collected: 07/31/91

Vigor: Vigorous Cover: 26 % Frequency: 30 %

Chem Code: PM1PW

Species: Pohlia wahlenbergii Date collected: 07/31/91
var. glaciale

Vigor: exceptionally vigorous Cover: 3.4% Frequency: 20 %

Comments: This moss is especially loaded with heavy metals.

Chem Code: PMI1PI .
Species: Poa interior Date collected: 07/31/91 i
Vigor: Vigorous Cover: 8 % Frequency: 20 %

®
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Heavy Metal Chemistry (mg/kg):

Plants:

Date:
Cu
556.5

Date:
Cu
237

Date:
Cu
724.5

Date:
Cu
1185

Soil:

Date:
Cu
166.96

Water:

Date:
Cu
232

Date:
Cu
.08

Date:
Cu
.08

Date:
Cu
+58

07/31/91
Zn
5403

07/31/91
Zn
2662.

07/31/91
Zn
7259

07/31/91
Zn
13004

07/31/91
Zn
1261.

06/25/91
Zn
4.64

07/31/91
Zn
3.41

07/31/91
Zn
3. 32

07/31/91
Zn
14.7

i}

96

Code:
Cd
69.97

PM1CM

Code:
cd
28.64

PM1JE

Code: PM1PI
Cd

79.83

Code:
cd
127.86

PM1PW

Code:
Cd
74.99

PM1S

Code:
cd
<.01

“PM1W

Code:
ca
.02

PM1W

Code:
Cd
.01

PM1WA

Code: PM1WB
cd

»11

Carex microptera

Pb Hg As

595.35 <5 305.15
Juncus ensifolius

Pb Hg As

242.35 <5 171.85
Poa interior

Pb . Hg As

534.7 <5 489.9
Pohlia wahlenberqgii

Pb Hg As

388.05 €5 644 .25
Pacific mine seep

Pb Hg As

&2 .2 b
At effluent mouth

Pb Hg As

<3 <:1 il
At effluent mouth

Pb Hg As

% | <1 S
effluent pool below mouth

Pb Hg As

i g 5 A |
Below tailings before dam

Pb Hg As

.6 .4 <1
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The Pacific Mine had unusually high amounts of copper, zinc, lead
and cadmium. Some arsenic and mercury were also present.

Pohlia wahlenbergii (a moss) accumulated notable levels of copper,
zinc and arsenic., It accumulated 14,813 times the background level
of copper in the water, and 7.1 times the amount in the soil. It
also accumulated 3,814 times the amount of zinc in the water and
10.3 times more than the amount in the soil. Arsenic was
accumulated at 3,221 times what was in the water and 1,074 times
the amount in the soil.

Carex opte (a sedge) accumulated notable levels of copper,
zinc and lead. It accumulated 6,956 times the amount of copper as
was in the water, and 3.33 times what was in the soil. Zinc was
accumulated at 1,584 times what was in the water, and 4.28 times
what was in the soil. Lead accumulated at 5,954 times the amount
in the water and at least 2,977 times what was in the soil.

ensifolius (a rush) accumulated 781 times the amount of zinc
in the water and 2.11 times the amount in the soil. Copper
accumulated at 2,962 times the level in the water, and 1.42 times
the amount available in the soil.

Poa interior (a grass) accumulated copper, zinc and lead. Copper
was accumulated at 9,056 times what was in the water, and 4.34
times the amount in the soil. Zinc was accumulated at 2,128.74
times the amount in the water, and 5.7 times the amount in the
soil. Lead was accumulated at 5,347 times the amount in the water,
and at least 2,674 times the'amount in the soil.
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Mycology:

Pacific Mine: Microhabitat samples A-C were predominantly silty to
sandy and were orangish in color. Microhabitat samples D-J were
high in partially decayed organic matter and were dark brown in
color. No growth occurred on the 1000 ppm copper-amended medium.
Growth was slow but with many colonies on the 100 ppm copper-
amended medium. Growth was so profuse on the 10 ppm medium at the
1:100 dilution that separation of colonies for counting and picking
for most of the different soil samples was impossible. Three
species were isolated from the 100 ppm P-D-A copper-amended tube
slants and were identified. There was an average of 39.3
colonies/plate on the 100 ppm copper-amended Martin's medium. The
dominant species is an undescribed Penicillium. The description is
being developed by Christianson and Tuthill. They are presently
characterizing it as Penicillium sp. nov. "A", and have also
discovered it in iron rich mine tailings. Its frequency was 78%
(Table 1). Another undecribed Penicillium (sp. #1) from the
raistickii series was present, along with P. janthinellum.
Quantitative analysis of the fungi showed that it accumulated an
average of 1572 ppm of copper. The liquid medium in which the
fungi was grown showed no drop in copper in solution during the
duration of the experiment. It is felt that this is an artifact
resulting from dehydration of the medium. Quantitative analysis
for copper is going to be repeated.

Table 1. Average colony counts and frequency of identified and
unknown species from Pacific Mine growing on 100 ppm Martin's
Medium. s

Penicillium Penicillium Penicillium
sp. #1 janthinellum sp. nov. "A"
Colony counts 4 4 28
Frequency 11% 11% 78%
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Table 2. Analysis of fate of copper in potato-dextrose shake
cultures amended with copper and innoculated with dominant species
of fungi from the Pacific Mine.

Rep | Sp. Site | ppm ppm Dif. % g. PPm pH
# Cu Cu &if: ['fun: 1Ca med

pre post fun. | aft
10 PM1 84 83.5 10.5 1% 517 116855 134
11 82 82 0.0 0% Joda ) 3541 )'3.3
12 82 84.5 | -2.5|-3% 507 - 35191 3.2

Rep # = Replicate #; Sp. = Species; Site = Site where species was
collected; ppm Cu pre = original parts per million of copper in
solution before innoculating with the fungus; ppm Cu post = parts
per million of copper after nine days of fungal growth in the shake
culture; Dif. = ppm Cu pre - ppm Cu post; % dif. = (dif./ppm Cu
pre)100; g. fun. = grams dry weight of fungus used to analyze ppm
Cu in the fungus; ppm Cu fun. = parts per million of copper in the
fungus; pH med aft = pH of the medium after 9 days of fungal
growth; Con. = control with no fungus added.
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Microsite Code: PM2

UT- : Utah County. Pacific Mine swamp (T3S R3E S22). See PM1 for
Qirections. This microsite is the beaver pond where the seep feeds
in.

Habitat and Community Information:

This site is located in a valley bottom in a marsh. The elevation
is 7,800 ft. The slope is east-facing. Lighting is full.

Basic soil and water chemistry:
pH of Water: 7 Soill pH: 7 N: Sppm  P: 50ppm K: 60ppm

The dominant species is Carex rostrata (a sedge), and Equisetum
arvense (a horsetail) is subdominant. Two species were sampled by
gquadrat on this site.

Individual Species Information:

Chem Code: PM2CR

Species: Carex rostrata Date collected: 07/31/91
Vigor: exceptionally vigorous Cover: 91 % Frequency: 100%
Chem Code: PM2EA

Snecies: Equisetum arvense Date collected: 07/31/91
Vigor: vigorous N, Cover: 9 % Frequency: 20 %
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Heavy Metal Chemistry (mg/kg):

Plants:

Date: 07/31/91 Code: PM2CR
Cu Zn Cd

102 1309.5 10.71
Date: 07/31/91 Code: PM2EA
Cu Zn Cd

179 4079 49,7
Soil:

Date: 07/31/91 Code: PM2S
Cu Zn cd

28.16 545,96 23.79
Water:

Date: 06/25/91 Code: PM2W
Cu Zn Cd

.14 3.64 .04

Carex rostrata
Hg As
149.35 <5 47.3
Equisetum arvense
Pb Hg As
265.9 <5 93.7

Pacific mine beaver pond
Hg As
29,24 o2 oD

In beaver pond.
Pb Hg As
G | o1 <1

(a sedge) and Equisetum arvense (a horsetail) both {

rostrata
accumulated zinc from the beaver pond.

accumulated |

360 times the amount of zinc in the water, and 2.4 times the amount |

in the soil.

of zinc in the water and 7.5 times the amount of zinc in the soil.
It also accumulated 6.4 times the amount of copper in the soil and
1,279 times the amount of copper in the water.

Equisetum arvense accumulated 1,121 times the amount {
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